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POURING—35 Million 105s—A Skid A Minute—On ONE 
Load Line—Without A Single Repair or Replacement 
PROBING —Triplex" Silvertip'’ Probes Transmit More 
B.T.U.s Per Second on Less Steam. The Industry's Fastest 
and Safest—Unconditionally Guaranteed! 
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Unit ASSEMBLING—Crimpers, Powder Bag Inserters, Jumble 
r BY Fixtures, Funnels, Concentricity Gauges, Washout Units, 
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Punches and Dies, Angel Buggies, Explosive Handling Trucks, 
Demil and Rehab, Complete Round Assembly, Etc., Etc. 
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“Pass the remmunition” 
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The Transistor, that revolutionary new electronics dey ice, 
is a product of telephone research It Was COncs ived, in 
vented and ar veloped at Bell Pel phone Laboratorie s by 
men in search of ways to IMprove telephone service. It 


was announced just five years ago. 


The Transistor can do most of the things that vacuum 
tubes can do—and others, too—but it is not a vacuum 
tube It works on entirely new physical pring ipl s. Rugged, 
simple and tiny, the Transistor uses inc redibly small 
amounts of power —and then only when actually operating 

Transistors promise smaller and cheaper electronic 
equipment and the spr ad ol cle tronics WV he rr othe I equip 
ment has not been able to do the job as economically They 
are already at work in the Bell System, generating the sig 
nals that carry dialed numbers between cities, and selecting 
the best route for calls through compl X SWIt¢ hing systems 
Engineers see many other possibilitic s for example, as 


voice amplifiers in telephone sets to aid the hard of hearing, 


and as switches 


Bell Telephone Laboratories at Murray Hill, N. J. Other labora- 
tories are in New York City and at Whippany and Holmdel, N. J 


Recognizing the tremendous possibilities of the 
Transistor in every phase of the electronics industry, the 
sell System has made the invention available to 40 other 
companies. Thus, again, basic researe h to improve telephony 
contributes importantly to many other fields of technology 
as well 

TRANSISTOR SUMMARY 
Basically, a Transistor is a tiny wafer of germaniut 
electrodes, over-all about the size of a coffee bean 

It can amplify signals 1 time 

+ 


pocket flashlight requires Thi pens the door to its use in 
vacuum tube equipme nt would 


with three 


on much k powe! than 


maller te leph Dati exchanges where 
be too « tly to coy rate 

Unlike d 
filament to keep hot 
delay The Transistor can also be used 


vacuum tube, the Transistor has no vacuum ind m 


instantly, without “warm up” 


It operate 
in electric eve ind to 


count ¢ le« tri al pulses 


BELL TELEPHONE 
LABORATORIES 


Improving telephone service for America 
provides careers for creative men in scientific and technical fields 
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EQUIPMENT 


—- & 
\ LARK 
EQUIPMENT 


PRODUCTS OF CLARK 
© seed tor copy of 
this NEW Booklet 


The folks who design and build today’s heavy-duty 
automotive, farm and road building equipment have 
developed some mighty high standards when it comes to 
rugged dependability, efficiency and performance. No 
doubt that’s why so many of them specify CLARK Drive 
Units for that all-important job of power transmission . . . 
and have done so for years. Ask any of them. They’ll tell 
you that “it’s good business to do business with CLARK.” 


CLA RK EQUIPMENT COMPANY 


BUCHANAN, MICHIGAN 
Other Plants: BATTLE CREEK and JACKSON, MICHIGAN 





PRODUCTS OF " TRANSMISSIONS © AXLES + AXLE HOUSINGS © TRACTOR DRIVE 
UNITS © FORK TRUCKS AND TRACTORS * POWERED HAND 
CLARK TRUCKS © GEARS AND FORGINGS © ELECTRIC STEEL CASTINGS 
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AMERICA’S NEWEST WINGS FOR ATOMIC DEFENSE... 
“DELTA WINGS,” BORN AND BUILT BY CONVAIR’'S 


Engineering to the Nth power 


LAND-BASED INTERCEPTOR 


From this experimental 
design comes Convair's 
supersonic F-102 to 
WATER-BASED FIGHTER spearhead U.S. defenses 
Convair's twin-jet ‘“‘Sea-Dart”’ 
(XF2Y-1) expands the 
air defense perimeter of fleets 
at sea and bases ashore 


HERE'S A TRIANGLE WITH MORE THAN THREE POINTS 


Convair was the first to engineer, build and fly the triangular shaped solution to the problem 
and beyond. Through the versatile 


of human flight in the vicinity of the speed of sound... 
skills of Convair engineering, the delta configuration has already given America its first 
land-based, supersonic interceptor...and the world’s first water-based very-high-speed jet 
fighter. Adaptations of the delta to bomber and transport designs are now under way Proof again, 


that Convair engineering achieves the maximum of air power... Engineering to the Nth Power! 


0 N VA | R rot WORTH & DAIMGERFICLD, TEXAS 
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TUBE and COPPER 
= BASE ALLOY 
Quolity-controlled from ore to 
finished product. Made in 
popular sizes to give you long, 
dependable service. Wolverine 
is also an excellent source for 
integral finned tube (Wolverine 
Trufin*) to meet your specific 
needs. Besides round tube, Wol 
verine can furnish oval, square 
and hexagon shapes 


the Unifin Tube Co., London 
Ontario. 


*REG. U.S .PAT. OFF 
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‘ols that we 

: king Wolverine 

ALUMINUM TUBE tube are employed 

Made from 25S and 3S clumik Moking Wolverine Electric 
num; 2S in sizes 's” O.D. to Welded Steel Tube Available in 
O.D., nominal composition) ; outside diameters ‘«" to 3 in 
99% of aluminum; and ISH analyses: SAE 1010, SAE 1015 


‘s” O.D. to 2%" O.D., 97% alu SAE 1020, SAE 1025, SAE 1030 


minum and 1.25% of manganese. 


STEPPING AHEAD 


These tubes—carrying the distinguished Wolverine mark of top quality—are always 
up front. 


Why are they in this leading position? What gives them their unique quality? Not 
men and machines alone. No, sir! 


Look beyond the equipment and the guiding hands that produce these Wolverine tubes 
and you will realize the tireless research and development going on continuously in 
order that your particular tube requirements can be satisfied. We try to prepare not 
only for your current tubing needs but those of tomorrow as well 


We must stay ahead of the procession, ever alert to changing conditions, to be ready 
to meet your future needs 
You can always feel confident that Wolverine tube will lead the way toward giving 
you top tube performance. 


eriShéo 


- 
WOLVERINE TUBE DIVISION 2? iC 
Ws of CALUMET & HECLA, INC. 
Wolverine Trufin and the Manufacturers of Tubing Exclusively 


Wolverine Spun End Process 
available in Canada through 14467 CENTRAL AVENUE . DETROIT 9, MICHIGAN 


i a Sh 
at 2 
4 


wy 





CAN 


BROACHING | 


SOLVE SOME OF YOUR prosiems 2 


LAPOINTE| 


BROACHING APPLICATIONS 


of current interest are fully described 
on the loose-leaf pages of this portfolio 
- covering such subjects as 


75 m/m Breech Ring 

Transmission Gear Blank 

Disc Turbine Wheel 

75 m m Pack Howitzer Gun Barrel 

Compressor Rotor Blade for Jet Engine 

Turbo Supercharger Bucket 

Head for Automobile Motor 
(Valve-in-Head Type) 

Diesel Engine Turbo-Charger Power Wheel 
with Shaft and Buckets for same 

20 m m Gun Barrel, 5212” long 

Commander's Cupola 

Tank Tread 

90 m m Breech Ring 


WRITE FOR PORTFOLIO #14 


Lapointe, with more than 50 years of experience in designing and building 
Broaching Machines, Tools, and Fixtures can help you in the above or 
any other production problem where broaching can be u 


THE ILAPO | NTE| MACHINE TOOL COMPANY __ 


"= HUDSON, MASSACHUSETTS « U.S.A. LAPOINTE 


Branch Factory: Watford, Herts., England — 








THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 
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(B) DISC-CUTTER 
HOLDING BRACKETS 


SPROCKETS 


| 


(D) CLEANER BLADE 


(C) BEARING SLEEVE 
/ 


‘ 


(A) Sprockets of Ductile Iron on the 
Trench Hog demonstrate their abra 
sion-resistance operating in a bath 
of dirt, sand, gravel, stones, etc., much 
as gears might run in a bath of lubn 


cating oil. 


(B) Cutter Brackets show the im>act 
strength of Ductile Iron. These hold 
disc type cutters to the main digger 
chain when operating in extremely 
j 


stony (or frozen) soil calling for dis 


(E) type cutters 


COUNTER-DRIVE 


SUPPORT BRACKET 


Test DUCTILE IRON 


on Your Tough Jobs for a 


(C) Replacement Bearing Sleeve mad 
from wear-resisting Ductile Iron per 
mits minimum wall section because its 
strength is much higher than that of 
gray iron, although it has the same 
machinability rating 


(D) Cleaner Blades of Ductile Iron 
mounted at regular intervals on the 
digger chain withstaad battering and 


abrasion by stones and soil. These parts 


“SHOWDOWN” PROOF of its | 22 


e Resistance to Wear 

e Resistance to Impact 
e High Strength 

e Superior Machinabiliry 


Only actual use can demonstrate the remarkable prop- 


erties of Ductile Iron. 


For Ductile Iron combines the process advantages 
of cast iron ... such as gcod castability, ready machin- 
ability and moderate cost... with many of the product 


advantages of steel. 


Several times stronger than ordinary cast iron, 
Ductile Iron also offers greatly increased shock resis 


tance and ductility. As an example of some of Ductile 


The International Nickel Company, Inc. 
Dept. 20, 67 Wall Street, New York 5, N. Y. 


Please send me a 
list of publications on Ductile Iron 


(E) Counter-drive Support Brackets are 
subject to twisting action. Ductile Iron 
makes possible smaller, lighter brack 
ets with a higher safety factor 
against breakage 








Iron’s many useful applications, look at the parts pro 
duced by STATE FOUNDRY AND MACHINE COMPANY, 
Cedar Grove, Wisconsin, for use on the Trench Hog 
digger manufactured by ARPS CORPORATION, New 


Holstein, Wisconsin. 


Send us details of your prospective uses, so that we 
may offer a list of sources from some 100 authorized 
foundries now producing Ductile Iron under patent 
licenses. Request a list of available publications on 


Ductile Iron ... mail the coupon now 


Address 
City State 


THE INTERNATIONAL NICKEL COMPANY, INC. wew'vonx’s. xv 
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HOW TO OFFER AIR SUPPORT 


when target is not seen 


Our Aircraft 











Blinding rain! Darkest night! Obscuring clouds! One of these 


conditions ... or all three combined . . . deter planes from 
seeking out and destroying enemy strong pots in support 
of friendly front line troops. That’s why the Ford Instrument 
Company was called in by the Navy to design and build 
compact, airborne equipment to do this job 


This is typical of the problems that Ford has been given 


You can see why a job with Ford instrument offers young 
engineers a challenge. If you can qualify, there may be 
a spot for you in automatic control development at Ford. 
Write for brochure about products or job opportunities 
State your preference 





Enemy Se 


~ Friendly Troops 


by the Armed Forces since 1915. For from the vast engineer 
ing and production facilities of the Ford Instrument Com 
pany, come the mechanical, hydraulic, electro-mechanical 
magnetic and electronic instruments that bring us our “to 
morrows” today. Control problems of both Industry and the 


Military are Ford specialtic ‘. 


FORD INSTRUMENT COMPANY 


DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N. Y. 
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Ti ondgues 


with the speed 


' 


Tongues with the speed of light 
Challenge all things in flight 


And search the good and evil in the dark 


And when the echo’s heard 
| ars grip the elec tric W ord 


And measure the hidden journey of a spark 


And the ear becomes an eve 
Over the sea and high 


As falcons climb and man shall stand aware 


Of approaching foe or friend 
Beyond the horizon’s bend 


And in the darkness he shall meet them there 





Since 1935, we have specialized in 

the development and manutacture of 
ystems and components for guntire and 
missile control, navigation, bombing 
radar, electronic countermeasures, and 


ammunition and bomb handling 


The W. L. MAX 


Us . Surrocun D 


4600 Wesr 3471 STREET 


Plants at Lond Island Ci 





MIAN PAC TUS 


MAXSON ENGINEERING 


—with over 600 engineering personnel, 
2500 other employees, and 400,000 feet of 
laboratory and manufacturing space— 
augments your own development and pro- 
duction facilities. This highly adaptable 
organization is fully described in our Third 
Facilities Report. Write today for your copy. 


CORPORATION 


ORPORATIO 


New York 1, New Yor« 


and { Nd Forde Pennsylvania 


Maxson offers top-caliber engineers exceptional opportunities. 
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Above: Frame Division 
Detroit, Michigan 


Below: Frame Division 
Cleveland, Ohio 


MIDLAND 


AUTOMOBILE MANUFACTURERS who 
stress engineering leadership and production 
precision utilize Midland for the manufacture 
of body frames and other automotive parts re- 
quiring extensive plant facilities, specialized 
equipment, and well-trained manpower. 


The three great Midland plants are completely 
equipped with the most recently developed high- 
efficiency automotive tools and machinery. They 
are ready to serve you at all times in the pro- 
duction of automotive frames, power brakes, 
door control equipment, automotive and miscel- 
laneous stampings, and other fabricated parts. 
Midland-engineered production methods bring 
you parts of top quality at the most economi- 
cal cost. 

Midland engineers will, if called upon, help you 
to develop, test, and perfect new parts required 
by model improvements. To step up your pro- 
duction quickly—consult Midland today. 


THE MIDLAND STEEL PRODUCTS CO. 


6660 MT. ELLIOTT + DETROIT 11, MICHIGAN 


| 

2 
J 
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Cat No. 12 Motor Grader with Domor Elevating Grader, loading 
a W20 Wagon pulled by a Caterpillar OW20 Tractor. Site is 
Grumman Aircraft plant, Calverton, L.1., N. Y., where two 10,000-ft 
runways are being built. 442 million yds. of earth are being moved. 


Call on 
CATERPILLAR 
for faster 


earth loading 
at down-to-earth 
costs 


An earth-loading line of equipment built by Caterpillar 
and associated manufacturers will step up production on 
your military construction job, and will keep costs and 
down time to a bare minimum. At the Grumman Aircraft 
plant, Calverton, L.1., N. Y., for example, 756 loads of 
25 yards each were loaded in one ten-hour shift! And 
E. B. Yates, Superintendent of the L. G. De Felice & Son 
contracting firm, says, “I’ve moved a million yards of 
earth in 45 days with Cat* Equipment. 

Cat No. 6 Shovels, Domor Elevating Graders, Sierra 
Loaders and Hystaway Excavator-Cranes offer many ad 
vantages over other earth-loading equipment. The shovel 
has exceptional reach, capacity and maneuverability 
the Domor Grader offers versatile, speedy operation 


the Sierra Loader and the Domor Elevating Grader give 


top production with one operator for the complete unit 


These loaders complement the line of track-type and 
wheel-type tractors, motor graders, Diesel engines, electric 
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Cat No. 6 Shovel digs fast in toughest soils, comes up with two full 


yards in the bucket. Visibility is excellent and it dumps clean and 


fast. Bucket lifts high for loading trucks and wagons 


sets and marine engines built by Caterpillar. Only 
Caterpillar provides such a line by which your operation 
and maintenance problems are minimized. For operator 


familiarity and mechanic familiarity, insist on Caterpillar- 
built machines 


Caterpillar Tractor Co., Peoria, Illinois 


CATERPILLAR’ 


“Both Cat and Caterpiliar are registered trademar* ” 








TNT Steel Bras Smokeless Powder Ciwihan Manhours 
500 Ibs. 2600 Ibs 7 600 Ibs 300 ibs 1400 hrs. 


$2800.00 An Hour and worth every penny of it! Even privileges as free men and women. 


though the cost of freedom might seem staggering in Skill and speed in our work keep freedom a part- 
terms of a single howitzer barrage—in terms of civilian time job... enables us to enjoy a richer spiritual and 
effort, our freedom is the biggest bargain in the history material life. But even if freedom were a full-time job, 
of mankind. On an average we work less than two it would be well worth the effort as millions of en- 


hours a day to pay the cost of defending our rights and slaved people would testify ... if they could. 
Above figures are given with due regard to security. 


AMERICAN MACHINE & FOUNDRY COMPANY 


Executive Offices, 511 Fifth Avenue, New York 17, N.Y. if 


AMF does it better—automatically! 


CREATORS AND PRODUCERS OF ELECTRONIC AND MECHANICAL EQUIPMENT FOR THE ARMED SERVICES: Radar antennae and drive units « automatic 
loaders for Army and Navy weapons « elevating and azimuth mechanisms « cooling fans for Army tanks « airplane parts « mobile ovens « electronic 
training devices « naval ordnance « rolled and weided steel products + shell components « silver-zinc batteries * special military projects. 


12 ORDNANCE 





PROTECT Spot-Welded 
Hot-Riveted Assemblies f 








and Corrosion with..... 





Y OU CAN'T GET BETTER PROTECTION against 
corrosion from moisture for the spot-welded 
and hot-riveted assemblies on many military 
and civilian products than Pittsburgh's Weld- 
seal Tapes. 

@ When applied between members, these 
tapes flow around heated areas and throughout 
the seam to form a positive seal that is tightest 
around the shank of the spot or rivet. 

@ Being mildly conductive, Weldseal Tapes 
can be used with standard welding equipment, 
without causing spark or sputter. Their adhe- 
sive qualities permit ready application to all 
reasonably clean metals. 

@ Weldseal Tapes are available in three 
thicknesses — .015”, .025” and .060”, and in 
any width from 12 inch to 12 inches. 

@ Samples of these remarkable tapes are 
available for experimental work. Our engineers 
will also be glad to consult with you on sealing 
problems without cost or obligation. 


Pittsburgh Also Offers Nu-CHROMSEAL 
And FABSEAL Tapes 


@ Nu-Chromsedl is a solid, pliable compound 
in a film of fixed thickness for sealing lap joints 
or butt seams in metal, wood or fiber. 
@ Fabseal is an impregnated fabric for sealing 
between metal, wood or fiber members. 

. + * 
PITTSBURGH PLATE GLASS COMPANY 


Industrial Paine Division, Pittsburgh, Pa. 


Factories: Milwaukee, Wis.; Newark, N. J.; Springdale, Pa.; 
Adianta, Ga.; Houston, Texas; Los Angeles, Calif.; Portland, 
Ore. Ditzler Color Division, Detroit, Mich. The Thresher Paint 
& Varnish Co., Dayton, Ohio. Forbes Fiaishes Division, Cleve 
land, Ohio. M. B. Suydam Division, Pittsburgh, Pa. 


PittsBUR: 


PAINTS * GLASS * CHEMICALS * 
—s °° ae So £4.35 cOmMP? A WY 
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| World’s Fire 


Photo courtesy 
Museum of 
Scrence and Industry 





Mechanized warfare got its 

start with this steam-powered 

car built in 1898 by Col. Royal Davidson 
and now carefully sheltered in Chicago's 
Museum of Science and Industry. 

A Colt automatic machine gun is 
mounted behind an armor shield 

in front of the driver. 


_.. AND STANDARD STEEL SPRING COMPANY— 
America’s Largest Producer of 


ARMOR PLATE for ORDNANCE 


We were not around when Colonel Davidson 
built the first armored vehicle. But America’s 
prime producers have relied on Standard Steel 
Spring Company armor plate programs during 
many National emergencies. Now our talents 
are devoted to the rearmament program. 
Here is what we are doing. We have 
mobilized a great group of fully staffed and 
equipped plants to make essential armor plate 
for tanks. We engineer the parts, tool 
for their most economical production, 


Standard Steel Spring Company 


work with prime contractors in closest contact 
on procurement, production, inspection. 

We are geared to handie every armor plate 
requirement—whether it be for large or small 
parts in flat, blanked or formed shapes, fully 
machined or even subassembled. Our facilities 
are complete, our production schedules flexible. 
So when you think of armor plate think first of 
Standard Steel Spring Company—America’s 

largest producer. Your inquiries are 
invited. Write, wire or phone us today. 


























Model E-511 Coolant Heater for liquid-cooled gasoline and diesel engines 
Puts 60,000 B.t.u. per hour into coolant 


Series 460 and Series 590. Coolant and Direct-Fired Engine Heaters. Each 
heater is a complete package requiring only electric, fuel, coolant and 
exhaust connections 
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Model E-510. Fresh-Air Heater. 60,000 B.t.u. per hour. Delivers more 
actual fresh-air heat than any other unit of this type. Designed for engine, 
cargo, personnel heating. 


Model E-600 Portable Heater. 60,000 B.t.u. fresh-cir output. Meets the 
need for a complete heating unit that is easily portable. Operates on 110 V. 
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Perfection 

/ Tesh.. dir 

Model No. R- 500 

ts s 

"ou Vandard On 
oS. Army M.48 


Heatey 


al] 
andy] 


~43 lank; 


...they called on Perfection 


The Armed Forces had to have an absolutely safe and dependable 
personnel heater for the hard-slugging M-48 and T-43 tanks. They had 
their pick of the heaters on the market but they standardized on 
Perfection Fresh Air Heaters. 

They did this after rigorous tests in Perfection’s own 90 below zero 
Cold Room and in the field proved that the Perfection E-500 was the 
safest, most dependable and efficient heater for the job. 


The same practical engineering and production skills that turned out 
the E-500 . . . the same | l-years of uninterrupted specialization in design- 
ing complete winterization kits for all types of vehicles and equipment 
and heaters for personnel, cargo and engines is available to help you. 
If you're building or putting equipment into service for sub-zero or Arctic 


operation, call in Perfection early on the project! Write for information. 


Perfection Stove Company * 7390-C Platt Avenue + Cleveland, Ohio 


Everything 








1. 
2. 
3. 
4. 
5. 
6. 


Here’s what we do: 
Develop the winterization system 


Apply it to the vehicle or equip 


ment. 


Test it to government specifications 


in our Cold Rooms 


Prove that it meets those speci 


fications 


Guarantee that the equipment will 


go at 65 below! 


Make the drawings for your pro 
duction, or produce the systems 


for you 





anybody needs for 


PERSONNEL \ 


CARGO 





a. : 
-erfection indi 


= ENGINE / 
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The Finest 
ELECTRICAL 
CONNECTOR 


MONEY CAN 
BUY! 


- 


<) 


i 


“Mb 


/ 
. 
SCIN I LE \ ASSURES 
YOU PEAK PROTECTION 
AGAINST CIRCUIT FAILURE 





When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It eiihonentle maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 


© Moisture-Proof « Radio Quiet « Single Piece Inserts * Vibration-Proof « 
Light Weight « High Insulation Resistance « High Resistance to Fuels 
and Oils « Fungus Resistant « Easy Assembly and Disassembly « 
Fewer Parts than any other Connector * No additional solder required. 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of 
SIDNEY, NEW YORK aviation conpohation 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N.Y 
FACTORY BRANCH OFFICES, 118 E. Providencia Ave., Burbank, Calif. * Stephenson 
Bidg., 6560 Cass Ave., Detroit 2, Michigan © Brouwer Bidg., 176 W. Wisconsin 











ANNOUNCING 


THE AMPEX 306 DATA RECORDER 


A new machine that solves 
more data recording prob- 
lems than any new instru- 
ment since the oscillograph 


But unl any f 
AMPEX 306 ha 
and ha higt 


independent « r ties ape. The AM 


t 


Fy 
PEX 


y and r before 


306 has a range, a 
approached by any magnetic tape rec 


AMPEX 306 
Magnetic Tape Recorder 


APPLICATIONS 


@ Recording of explo 
sions, shock woves, 
geophysical data and 
other phenomena of a 
highly transient noture 
Mechanical, physical or 
electrical phenomena 
falling in the frequency 
range 5000 cycles down 
to zero (D.C) 

Data whose complexity 
and quantity mokes 
automatic reduction 
scanning of comparison 
desirable 
Non-repeatable test 
sitvations requiring 
high reliability and 
comprehensiveness of 
data 


AMPEX ELECTRIC CORPORATION 
034 Charter Street 
Redwood City, Calif 
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PRESSURE PROCESSING and H-P-M play an 
important part in the ordnance picture . . . producing a wide range 
of defense items from shells to parts for planes, rockets, tanks and 
guns. Many more, versatile H-P-Ms, today used for peacetime 
production, are designed so that they can be quickly converted to 
ordnance work with little cost or lost production time. 


THE HYDRAULIC PRESS 
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Die Casting Machines Plastics Injection Molding Mochines 
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Keeping our fighting men supplied with the most of the best 
materiel is the job assigned to ordnance men... . a big job vital to 
America’s preparedness program. H-P-M has the experience and 
facilities necessary to offer real assistance on ordnance production 
problems. If you use pressure processing in your production, it 


will pay you well to talk shop with an H-P-M engineer today! 1090 MARION ROAD 


MANUFACTURING COMPANY 





ECLIPSE-PIONEER “KNOW-HOW” PAYS OFF 
ON ORDNANCE VEHICLES 


Based on original development work by Eclipse-Pioneer, a 24-volt electrical Among items now being 
system has been made standard on all vehicles designed for Army Ordnance. produced by Eclipse-Pioneer 
This system pays off in three important ways. First, it saves critical space for Ordnance are DC Generators, 
C4 ce it’ . 7. act ‘ » a I. , > - 
because it s much more compact than the old 6 and 12 volt systems of com Generator Control Boxes, 
parable ratings. Second, it’s more readily serviced since its component parts are Searters, end Starter Relays 
interchangeable with those on often-available 24-volt aircraft equipment. ’ 
Third, it’s more versatile since its design is waterproof in accord with Army 
standards for submerged operation. 
It was quite natural that Eclipse-Pioneer should take the lead in developing 
and manufacturing this more efficient electrical equipment. It was quite 
natura) because Eclipse-Pioneer is unique in possessing the necessary “know- 
how” and production facilities, having acquired them in developing similar 
equipment for the aviation industry. 


And other precision products 
for Ordnance application 
are now in advanced stages 


of development. 





ECLIPSE-PIONEER DIVISION OF 


TETERBORO, N. J. 
AVIATION CORPORATION 
Export Soles: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 
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stamping costs are going down... 
DARILY PRESSES oo i/ 





JEFFREY MANUFACTURING COMPANY 
REPORTS: 


© 50% faster production 
® 200% longer die life 


® greatly decreased 
maintenance 


The 200 ton Danly Autofeed Press shown here has 
been in continuous daily operation at the Jeffrey 
Manufacturing Company, Columbus, Ohio, for 
well over a year — without maintenance of any 
kind other than routine oil change. Steady per- 
formance like this and the faster stroking per 
mitted by Danly’s rigid, precise construction have 
raised average production of steel conveyor chain 
side bars from 3,000 per hour to 4,500 per hour 
A story like this is typical of Danly Press per- 
formance in leading stamping plants throughout 
the country — and proof that Danly Presses reduce 
stamping costs! 


DANLY MACHINE SPECIALTIES, INC. 


2100 South Laramie Avenue, Chicago 50, Illinois 


MECHANICAL PRESSES...50 TO 3,000 TONS 
HYDRAULIC METALWORKING EQUIPMENT 





COMPLETE OtL LUBRICATION _INCLUDING GIBS 
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DIE LIFE TRIPLED! 

in the setup shown here, alloy steel side bars 5 16" thick are 
blanked and punched in a multiple stage die at a high rate 
of speed. Dies like these last 200% longer in Danly Presses 
in ore case, dies formerly producing 10,000 pieces are 


now producing 30,000 pieces before grinding is necessary 


T i] anniv Or ac 
t cortts Lead te num) av DANLY PRESS! 
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Single Action Autofeed Underdrive Gap Frame Double Action 
Straight Side Singte, Double Straight Side 
Triple Action 











Here, with a si te poe easy-to-install power braking 
unit, truck operators can combine all of 
the well proven advantages of hydraulic brake actuation with 
an air brake system. 

Bendix* Air-Pak changes air pressure into hydraulic pressure 
iis saehas of two- direch connected pistons, Thus, a non- 
compressible columa of leame fluid instead of air connects 
between the driver's foot and the brake shoe. The result is 
faster brake action, more positive and better control. 


can be applied inxanty by foot power alone an em brakes 
oe when braking is required before air pressure builds 
up, or if air pressure fails for any reason. 

Important, too, is the fact that Air-Pak is a product of Bendix, 
designer and builder of Hydrovac*, the world’s most widely 
aced power brake with over three million units now in use. 
Thus Air-Pak benefits from a Cr egos engineering and man- 
ufacturing experience unrivalled in the automotive industry. 


Descriptive folder on Air-Pak is available on request. 


REG. U.S. PAT. OFF, 


| Products 
BENDIX . i053 . SOUTH BEND, INDIANA | j D LAY LL 


Division, 72 Fifth f / rl 
Bendix My a 


THE MOST TRUSTED NAME IN BRAKING 


Export Sales: Bendix International 
Ave, New York 11, N.Y. Canadian Sales - 
Eclipse of Conada, lid, Windsor, Ontario, Canode eA i 





Guide words 


for today — 


“In the mighty and almost limitless potential of American industry—the brilliance and rugged 
determination of its leaders; the skill, energy and patriotism of its workers—there has been 
welded an almost impregnable defense against the evil designs of any who would threaten the 
security of the American continent. It is indeed the most forceful and convincing argument yet 
evolved to restrain the irresponsibility of those who would recklessly bring down upon the 
good and peace-loving peoples of all the nations of the earth the disaster of total war.” 


—DOUGLAS MacARTHUR 


Tyrant nations are deterred from aggression not only by our armed forces .. . 
but by the tremendous “potential of American industry” of which General 


MacArthur speaks. 
Until the world finds lasting peace, military preparedness is clearly necessary. 


But our greatest need is to preserve the freedom of opportunity and enterprise 
which made possible our industrial power. Freedom is our strength... our 


greatest resource... our hope for the future. wYT-y 
GOVERNMENT 


President 
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Suu The Gray Manufacturing Company, Hartford 1, Connecticut 
Makers of Audograph and PhonAudograph Electronic Soundwriters 


AND GRAY RESEARCH AND DEVELOPMENT CO., INC., Specialists in Video, Audio, Sub-Audio Electronic Mechanisms 
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MODEL 
450 


aemencto*' 


Listed & Approved 
by Underwriters 
Laboratories, Inc. 


NEW, FREE BOOKLET 
shows you a hun 
dred different ways 
the Model 450 
Remington Stud 
Driver can speed 
your construction 
fastening. Packed with illustra 
tions, it tells you where and 
how this tool can save time, re 
duce fatigue and cut costs. Send 
in the coupon for your copy 
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NO ACCESSORIES REQUIRED. No separate 

parts needed to control power, none required 
for loading— nothing to lose or break. Just a twist 
of the wrist opens the Model 450. Insert stud and 
power cartridge as a unit ...close and you're 
ready! Whole job takes seconds. 


DOUBLE-SAFE—REQUIRES BOTH HANDS FOR 
OPERATION. A separate safety lever must be 
depressed and held that way with one hand before 
and during squeezing of the trigger with the other 
hand. Safe, two-handed operation holds the tool 
steady. Two additional safety devices prevent 
operation except in proper fastening position. 


MAXIMUM POWER RANGE. You get a wide 
choice of power in Remington cartridges. They’re 
available in six different loads, each clearly marked 
by colored plastic heel caps. The 32 caliber car- 
tridge gives you extra power in this medium-duty 
tool . . . helps you speed all types of fastening jobs. 
ARROW-STRAIGHT DRIVING—PERFECT GAS 
SEAL. Long heel cap on all Remington cartridges 
provides tight gas seal... gives the Model 450 
more power. Assures controlled, consistently 
straight driving. 
FAST, POSITIVE EJECTION. Exclusive ejector 
snaps fired case out of tool instantiy—no fum- 
bling, no tools needed. 

* * * 
‘Test-proved to be the world’s finest and speediest 
fastening system, the Model 450 Remington Stud 
Driver is made by Remington Arms Company, Inc., 
America’s oldest sporting arms manufacturer. 


“If It's Remington — It’s Right!"’ 
Remington 


industrial Sales Division, Dept. ©-7 
Remington Arms Company, tn 
939 Barnum Ave , Bridgeport 2, Connecticut 
Please send me my free copy of the new booklet showing how | can cut my fasten 
ing costs 
Name 
Position 


Fum 


Address 
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NEW ATOMIC PLANT 
Ihe United States Atom 
Commission has selected a site 
miles east of Macomb, IIL, o1 
River in Fulton County, for 


plosive Ss 


proces 
The new 
radioactive material 

lransfer of approximately 9,800 
of Goverinment-owned land on the 
site of World War Il Camp | 
being made to AEC by the General 
ices Administration. The U. S. At 
has been using most of the land for a 
survivor-training area, and about 800 
acres have been held by the Department 
of Army for use by the Illinois Nationa 
(Gguard. Both the Air Force and the Army 
have indicated their willingness to give 
up the lan 

Only ahout 900 acres of the lar 
cuired for the AEC site will be take 
from the 6,400-acre area planned for re 
lease by the General Services Administra 
tion to private purchasers. The new Ak 
pliant, to be named the Spoon River Plant 


will cost about $29,000,000 


UNIQUE CYCLOTRON 

Details of a new cyclotron at Oak Ridg: 
National Laboratory, the first and 
cyclotron specifically designed to 
erate heavy particles, have been a 
by Umion Carbide and Carbon 
tion, operators of the laboratory 
\tomic Energy Commission. 7 
cyclotron, a 63-inch type, has mad 
sible the fusion of light elements t 
heavier elements, and thus opens a 
new field of fundamental research 
clear physics 

In heavy-particle acceleration, 
ions are accelerated to an energy 
million electron volts (Mev), an 
this energy it is possible to bring 
the nuclear fusion of elements. Nitr 
nuclei are forced to combine wit! 
of such elements as oxveen and carbor 
form the heavier nuclei of fluorine 
and aluminum 

The nuclear-fusion reactions obta 


are m some wavs the reverse of 


fission. In the fission of a uraniun 


the large nucleus breaks into two st 
wcler and several smaller particles 
trons) These fragments fly apa! 

cat velocities, releasing a cons 
amount of energy 

In the case of fusion 
to drive one nucleus into another, a: 
two combine to form a larger nucleus, at 
several small particles (usually protons ot 
alpha particles) are given off. It is not 


expected, however, that the fusion reac 
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Production up — 


Maintenance douwrn 


The Wadesville Production 
Company operates 20 Allison 
TorQgMatic-equipped Euclid 
rear-dump trucks hauling 42,000 
tons daily in its strip mine near 
St. Claire, Pa. These trucks boost 
production by making round trips 
25'« faster than the mechanical- 


drive units they replaced. 


This operator's records show 
Toromatic Drives outlast 
mechanical drives — maintenance 


time and costs are down too. At 


MATCHED UNITS BUILT BY ONE MANUFACTURER 


GENERAL 
MOTORS 
ee 


COMPACT, EFFICIENT HYDRAULIC DRIVES FOR CRANES 
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routine overhaul periods, me- 
chanics change out the TORQMATIE 
Drives in 2 hours less time than 
they change out a mechanical 
drive. 

You, too, can cut your heavy-duty 
equipment operating costs by 
specify ing Allison TOROM ATIC 
Drives the next time you buy. 
Ask your equipment dealer,manu- 
facturer or write: 

ALLISON Division of GENERAL MOTORS 

Box 894-00, Indianapolis 6, Indiana 


Twenty of these Allison TORQMATIC-equipped trucks 


are working 21 hours a day hauling 34-ton pay 








ALLISON 
TORQMATIC DRIVES 


Unbeatable Team for Maximum 
Operating Economy 


*Quick-shifts at full throttle with finger 
tip hydraulic control 


*Holds power to load at all times — no 


clutch pedal to push—no gearshift guess 


*Cuts maintenance cost by absorbing 
shock — eliminates engine lugging — pro 


longs equipment life 


Only torque converter-transmission team 
designed to work as a unit and built 


by one manufacturer 





rpbuson TORQMATIC DRIVES 


TRUCKS 


TRACTORS SHOVELS * SCRAPERS 
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19% grades 





CRILLING RIGS 


MIL-C-12147 





























. . . HAVE ADVANTAGES IF YOU ARE PRODUCING 


MILITARY SPARE PARTS OR SUPPLIES. 
MIL-C-5405 


The advantages to you include lower packaging costs in that less labor is 
required on the assembly line and, in most instances, increased output re 
sults. Closing equipment is available on a rental basis 


The advantages to the military include a continuous barrier for each com 
pleted package. This offers maximum protection against mechanical failure 
in service handiing, and with a minimum of error due to the human element 
in packaging operations 


Spare parts and supplies packaged in cans made under MIL-C-12147, MIL- 
C-5405 and DAPD-P-154 meet all the requirements of Method 1A and 
Method IC, Unit Packaging, under MIL-P-116A. This packaging is approved 
and currently in active use by most of the technical branches of the service 


in addition, there is a growing acceptance for the use of these containers 


in many civilian applications. 


Write or call us regarding any packaging problems confronting you at this 
time. We will provide the technical help. 


UeCLEVELAND CONTAINERG 


6201 BARBURTON AVE. CLEVELAND 2, OHIO 
e All-Fibre Cans ¢ Combination Metal and Paper Cans 
®@ Spirally Wound Tubes end Cores for all Purposes 


PLANTS AND SALES OFFICES on Detroit ~_— Plymouth, Wise, 
Jeomesburg, NJ, Ogdensburg. NY. © ABRASIVE DIVISION at Cleveland 
SALES OFFICES: Grand Central Termine! Bidg. New York City, Wes 

Gas Light Bidg., Washington, 0 C, West Harthord, Conn, Rochester 
Cleveland Container Canada. Ltd, Prescott, Ontarie * Offices in Torente and Montreal 





DAPD-P-154 


Atomic Energy 
tions produced in the cyclotron could be 


sustained as a chain reaction 


NEW AEC LABORATORY 


\ new Atomic Energy Commission lab 
oratory located in Winchester, Mass., 1s 
now in full operation. The primary objec 
tive of the laboratory, operated by the 
American Cyanamid Company under con 
tract to the Raw Materials Division of 
the AEC, is the development and im 
provement of processes for the recovery of 
uranium from its ores 

The new laboratory is well equipped for 
studying all phases of mineral dressing, 
and one of its functions will be to under 
take the vitally important task of develop 
ing methods for effective and economical 
recovery of uranium from low-grade ores 
and other low-grade uranium-bearing ma 
terials 

rhe laboratory was started at the 
Watertown (Mass.) Arsenal in 1945 
under the direction of Dr. A. M. Gaudin, 
professor of mineral engineering of the 
Massachusetts Institute of Technology 
\t that time the contract with the Atomic 
Energy Commission was with M.1.1 
which built up the staff from a few people 
to a total of about sixty. During this pe 
riod the laboratory made a number of ex 
tremely valuable contributions to process 
development for uranium recovery 

\s the demand for uranium increased, 
the scope of the operations of this labora 
tory became broader and eventually re 
sembled the development function of regu- 
lar commercial metallurgical testing fa 
cilities. M.I.T. decided it should no longet 
carry on the operation of the laboratory, 
since it involved work more of a com 
mercial nature than that normally handled 
by an academic institution. Consequently, 
in 1950, the American Cyanamid Company 
was awarded the contract to operate the 
facility. The operations continued at 
Watertown until December 1952 


LOW INJURY RATE 


Ihe injury rate in the Nation’s atomic 
energy program decreased by one-third in 
1952, the U. S. Atomic Energy Commis 
sion announced recently. Injuries in the 
program during 1952 occurred at a rat 
of 2.51 per million employee-hours—33.3 
per cent below the 1951 figure. The rat 
for all United States industry in 1951, the 
latest available from the National Safety 
Council, was 9.06 injuries per million em 
ployee-hours. A breakdown of the 1952 
safety figures follows 

1. Operations contractors in the atomic 
energy program set a rate of 2.29 em 
ployees injured per million man-hours 
compared with 2.69 in 1951. The N.S.¢ 
1951 rate for the chemical industry, the 


nearest comparable, was 5.48 
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an easy way to cuf your 
production costs 


OILITE does it- 
with FINISHED MACHINE PARTS 














No investment in machine Releases skilled manpower to 


tools . other jobs 


No costly tooling programs No material supply problems 











FIELD ENGINEERS AND DEPOTS THROUGHOUT 
UNITED STATES AND CANADA 


Oilite Products Include: Bearings, Finished Machine Paris, 
Cored and Solid Bars, Permanent Filters and Special Units. 
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® Electronic computers 
function in the design and 


operation of military, 
defense and industrial 


equipment. 
@ Magnetic memory and 


coincident current apparatus are 


VITAL ELEMENT 
of the ENIAC 


integral and essential components in 


many electronic computers. 


® Microcores made from ultra- 
thin magnetic alloy strip as 

thin as 4th of .001” are the basic 
elements in magnetic memories, 
coincident current storage units 
and magnetic shift registers. 


@ Magnetic Metals Company is equipped to 
supply Microcores for such applications. 

® Burroughs Adding Machine Company has 
employed Microcores for this important application 


in electronic computer equipment. 


@ Where electronic computer cores, magnetic 
amplifier cores and servomechanism motor 


cores are required consult 


Magnetic Metals Company. 


® Photos show components and a section 


of the memory unit developed 


and built by Burroughs 
Adding Machine Compan 


r 


Write for Bulletin 53H 
and 531 for more 
information on such 


specialized applications. 


os 
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MAGNETIC METALS 


ELECTROMAGNETIC CORES AND SHIELD 
HAYES AVENUE AT 2ist STREET - CAMDEN 1, N. J. 


Atomic Energy 


2. With an 80 per cent increase 
struction man-hours in 1952, workers 
curred a construction-injury rate of 
which was 47 per cent lower than 
1951 rate. The N.S.C. rate for all 
construction was 20.92 

AEC direct employees ha 
| man-hours 
5 in 1951. TI 
employee 
of Employ 
t of Labor, 
(government 
motor vehicl is 1.4 accident 


OOO mil 


Wise Vere 

1951 to 11 

liation. Nine occurred 
ina motor-velicle ac 

ciden t me in loading a heavy 
erator hich tell. The program rat 
fatal injuri 7.6 per 100,000 

1952 
N.S.C. rate for all U.S. industry in 195] 
vas 27 

6. Industrial fire losses of Federal prop 
ty im the atom nergy fiekd increased 
to $448,236 in 52 against $38,318 
1951. Two accounted for $362,000 
damage. The 1952 fire loss was 1 cents 
per $100 of property held. Improved-ris} 
mdustrial properties nationally had a loss 
rate of 2% cents in 1951 

Important contributors to the personnel 
safety record of the atomic-energy pro 
gram were thirty contractors and three 
\E¢ held othces which have worked 
without disabling an employee in the past 


two years 


BIKINI PROVING GROUND 


lo accommodate the rapidly expanding 
program of developing and testing new 
and improved nuclear weapons, the United 
States Atomic Energy Commission is en 
larging the Pacific Proving Ground in 
the Marshall Islands to include Bikini as 
well as Eniwetok Atoll. Bikini is 180 mile 
to the eastward of Eniwetok 

Use of Bikini is necessary because of 
the limited size of Eniwetok, where tests 
were conducted last November. Eniwetok 
will be the headquarters and main operat 
ing base for the proving ground. Bikini 
and Eniwetok will remain under the civil 
jurisdiction of the Department of Interior 
\EC uses the 4rea under agreement with 
Interior. Bikini was last used in 1946 for 
testing military effects of conventional 
atonuc bombs 

The United Nations Is heimng notified 
by the Department of State that Bikini 
\toll and its territorial waters have been 
closed tor security reasons m accordance 
with the provisions of the Trusteeship 
Agreement betwee the U.S. ands the 


United Nations Security Council 
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“BLAW-KNOX, 100, is Integrated 


The facilities and services of nine manufacturing divisions working as a team 


are at the disposal of all who plan and the wide range of industries we serve 
purchase for National Defense. From and products we make, Blaw-Knox is 
this one centralized source of engineered staffed with hundreds of technicians 
products and engineering services the whose engineering skills run the gamut 
Armed Forces can order a portable of the profession. If this experience 
radio mast or contract for a complete plus our manufacturing facilities can 


ordnance plant or air base. Due to assist your efforts, just ‘say the word.” 





OPERATING AND SALES DIVISIONS — 


Blaw-Knox Equipment ¢ Buflovak Equipment * Chemical Plants * Foote 
Construction Equipment * Lewis Machinery * National Alloy * Power Piping and Sprinkler 
* Rolls (Lewis and Pittsburgh) * Union Steel Castings 


Recent catalogs and bulletins detailing information on Blaw-Knox products 
are available to the Armed Services. Write for those that interest you. 








BASIC PRODUCTS FOR INDUSTRY 


@ Rolls for Steel and Non- Concrete and Asphalt Road 
Ferrous Mills Paving Machinery 


@ Rolling Mills and Auxiliary } pe mn Chemical and 
Machinery rocessing Plants 


’ Radio, Television and 
© Open Steel Flooring Transmission Towers 


© Prefabricated Piping Systems Heavy Steel Castings 
© Open Hearth Furnace Heat and Cyrrosion Resisting 
Equipment Alloy Castings 
e Steel Forms for Concrete 
© Fire Protection Equipment Gocstniiion 


@ Chemical and Food Contractors Equipment 
Processing Equipment Clamshell Buckets 


*Awarded seven "E's" for Excellence 
during World War li 


July-August, 1953 





























Experienced Leadership 


John Slezak Appointed Assistant Secretary of the Army 


LL members of the Industry-Ord 
_.” Team rejoice in the selec 
tion of one of its most distinguished 
leaders tor one of the Army's most dif 
hcult assignments. 

The Defense Act of 1920 envisaged 
an experienced manufacturer in the 
post of the Assistant Secretary of War, 
but very few men who have held this 
pivotal office have had that qualifica 
tion. 

However, an experienced ordnance 
leader is, at long last, now at the helm. 

Col. John Slezak, Assistant Secretary 
of the Army (Matériel), whose photo 
graph appears on the front cover of this 
issue, served in both World War I and 
World War II and is an outstanding 


industrial leader. 


Many Qualifications 

Colonel Slezak possesses many mili 
tary and industrial qualifications. He 
enlisted in the Army in 1918 as a pri 
vate and was separated from the Army 
In 1919 asa private, 

He entered the Ordnance Reserve in 
1924, shortly after completing his edu 
cation at the University of Wisconsin, 
and his tours of active duty included 
assignments in the Training Division 
of the Office of the Assistant Secretary 
of War and, a few years later, in the 
Machine Tools Division. His ability 
and devotion to duty merited for him 
promotion through the years trom sec 
ond lieutenant to colonel. 

In 1947 Colonel Slezak became a di 


rector of the American Ordnance As 





< 

“ROCKETS AWAY!” is the 
watchword as this Republic F-84F 
Thunderjet swept-wing fighter looses 
a salvo in preparation for ground 
support of our troops in Korea (Air 
Force photo }. 
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sociation and made many significant 
and lasting contributions to the solu 
tion of problems that required both an 
intimate first-hand knowledge of mili 
tary requirements and industrial capac 


ity. 


Unusual Competence 


He is widely known in the military 
and industrial fields for his sure grasp 
of realities, his unusual competence, his 
genial modesty, his dedicated and self 
sacrificing patriotism, and his immens« 
driving power in the efficient discharge 
of national military and industrial re 
sponsibilities. 

Prior to assuming his present post, 
Colonel Slezak was not only the head 
of many manufacturing concerns and 
a director of many important corpora 
tions, small and large, but he was 
chosen to repre sent his busine SS assocl 
organizations as the I] 


the Ih 


and 


ates in such 
linois Chamber of Commerce, 
Association, 


Manutac 


nois Manufacturing 

the National 

turers, 
He is 


Institute of 


Association of 


also a trustee of the Illinois 
Technology yet he still 
time and serve his 


found energy to 


home-town community of Sycamore, 
Ill., as president of its board of edu 
commiussioner on its 


cation and as a 


recreational board, 


Chief of Chicago District 

During World War II Colonel Slezak 
helped to organize the Machine Tool 
Division of the Army-Navy Munitions 


Board, but his most memorable serv 


ice to his country was as chief of the 
Chicago Ordnance District during that 
conflict. 

month of 


April 1945, 
Day, the Chi 


During the 
before V-} 


cago Ordnance District, under Colonel 


one month 


Slezak’s expert direction, was dealing 


with > 23 prime contractors, The num 
ber of prime contracts and purchase o1 
3,15 


Dur 


ders under administration was 


) 
and had a value of $3,609,537,205 
ing the same month of April 1945, O82 
new contracts were awarded, valued at 
number ot ci 


$297,988,7 10, The total 


vilian and military personnel in the 
district Was 5,287 
Underlining the importance of the 


Ordnance district system, Lieut. Gen. 
Levin H., ¢ impbell in his book, “The 
Industry Ordnance Team,” wrote 
“This gigantic production (in World 
War II) was possible only through the 
decentralization of gigantic responsibil 


The 


great men and women of the districts 


ities to our Ordnance Districts, 
have their glorious share in the remark 


able war achievement of a free and 


united people ts 


Won Legion of Merit 
Colonel Slezak was awarded the Le 
gion of Merit in 1944 for outstanding 
service with the Army-Navy Munitions 
Board and the Chicago Ordnance Dis 
an Oak Leat 
Merit in 


guished service as chief of the ¢ hicago 


trict and Cluster to the 


Legion of 1946 for distin 
District. 


He was nominated by President 


Kisenhower as Assistant Secretary of 
the Army on April 6, 1953. His nomi 
nation was confirmed by the Senate on 
April 3oth, and he was sworn into of 
fice on May 4, 1953. 

Colonel Slezak is a big man m a 
big job. T hroughout the Nation he is a 
symbol of loyalty, integrity—and hard 


work. 


sociation 


His host of triends in the As 


wish him every success and 


good fortune in his new post 

And with his extensive background 
of industrial knowledge and military 
experience, that success seems to be very 


well assured, 





The Need for Integrated Research 


Weapons Must Keep Pace with the Vehicles That Bear Them 


HE naval service is a complicated 
T... far more so than any other 
and infinitely more so than most Ameri 
cans appreciate. To most of our fellow 
citizens the sea is a distant, trackless, 
and mysterious expanse which they do 
not understand and which they are 
perfectly satishied to leave to the rela 
individual who chooses the 


tively rare 


lite of the mariner. 

To those who reflect upon it, how 
ever, the sea becomes the avenue ol 
ingress to and egress from all corners 
of the world for most peoples of the 
national purposes, be 


world for thei 


those purposes good or bad. 


Avenue for Materials 
To those of you who are engrossed 
is the avenue tor 


in industry the sea 


delivery of the critical raw materials 
upon which your industry thrives. 

To you, names like manganese, chro 
mite, cobalt, rutile, aluminum, colum 
bium, kyanite, tin, lead, zinc, uranium, 
asbestos, tungsten, copper, and many 
others are far from just names in the 
atomic table or curiosities in some 
laboratory. 

To the military services the sea is 
the route for transportation to the battle 
area for as long as conflicts are con 
tained in areas away from our shores, 
and it is the source of support for all 
overseas-based forces. 

To the Nation as a whole the sea is 
the basis of a sound national economy 
and the highest standard of living. . . . 

To the Navy it is all these things 
and many more, It is the kind shelter 
from which our submarines can launch 
highly destructive attacks against either 
enemy ships or an enemy land; and re 
ciprocally it is the lair in which the 
enemy submarine can hide while pre 
paring his onslaught or in which he 


take 


ered it. 


can refuge after he has deliv 
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John F. Floberg 


Issistant Secretary of the Navy for Air 





Mr. Floberg delivered these re- 
marks at the New England Re- 
gional Meeting of the American 
Ordnance Association held in 
Boston, Mass., on May 8, 1953. 











he earth’s 


It is the three-fourths of t 
surface from which the ubiquitous air 
power of the Navy can launch the most 
devastating forces that modern science 
to assemble in an ord 


thank 


lucky stars that this capability is an 


has be en able 


nance package. We may our 
\merican monopoly, 

It is the broad expanse where con 
voys of men and materials must be 
guarded from point of origin to point 
of destination, and it is the target area 
from which enemy shipping must be 
driven in time of war 

It is the battlefield where brave men 
live and fight, and die and it has been 
these things, with variations in the 
weapons, for centuries and will con 
tinue to be so for long alter our time. 
The of the 


ships and their immediate tasks have 


weapons and the nature 


and will change, but the 


changed 
world’s geography is immutable, and 
so the fundamental nature of the prob 
lems will never alter. 
The complexity of her environment 
makes it impossible for 
F = the Navy ever to be a 
single-purpose or a sin 
gle-weapon torce. In 
keeping pace with 
technology she has en 
deavored to exploit all the progressive 
trends in the basic and applied sciences 
and must continue to do so, In my 
opinion, with increasing vigor. 
Irrespective of the scientific field in 
question, no effort may be spared to 
integrate all possible scientific advance 
ments in both existing and newly de 
which can be ef 


veloped weapons 


ficiently and effectively used 1 
cuting the naval mission, 

A combat vehicle of land, sea, or air 
which mounts poor ordnance is nec 
essarily a poor tool of war. Conversely, 
ordnance mounted on a 


good poor 


weapon carrier will never create a 
good tool of war. No compromise in 
quality is acceptable in either the ve 
hicle or the ordnance, and I firmly be 
lieve that it is imperative that each be 
considered in its proper perspective. 
Habitually the analysis of existing 
or proposed weapon capabilities as 
sumes the form of a description of the 
performance characteristics of the weap 
on-bearing vehicle. A ship or aircraft 
travels at a speed of so many knots or 
with a combat radius of so many miles, 
or endurance of so many hours or days, 
or an altitude or a submerged depth of 
so many teet, and a tank travels at so 
many miles an hour and is served by a 
of so men, etc. These are 


crew many 


usually dramatic and readily compre 
hensible figures to the layman and con 
sequently have considerable popular 
understanding. 

The importance of the ordnance com 
ponent, however, which represents the 
lethal effectiveness of the particular ve 
hicle, is generally not recognized in per 
spective proportionate to its importance 
to the weapon system because it is 
more likely to be readily comprehensi 


ble and interesting only to the specialist. 


Proportionate Results? 


In consideration of the relative em 
phasis applied to ordnance as compared 
with ordnance-carrying vehicles, it al- 
Ways wor-ies me whether we are sup- 
porting ordnance research and devel- 
opment to the appropriate degree and 
especially whether we are getting pro- 
portionate results. I also frequently 
wonder whether appropriate considera- 
number of factors 


tion is given to a 
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which present hazards in the attain 
ment of effective ordnance of quality. 

Among the most important of these 
hazards are: (1) failure to appreciate 
the relative importance of good ord 
nance toward successtul mission accom 
plishment by the integrated weapon 
system; (2) improper consideration or 
lack of 


time phasing of ordnance research rela 
(3) lack of 


consideration tor appropriate 


uve to vehicle research; 
realism of ordnance requirements and 
specifications; (4) penalties imposed 


on ordnance research, 


development, 
and production because of the high 
degree of specialization of such work 
and the lack of a prominent peacetime 
civilian industrial counterpart, 

All these hazards are related and all 
I 


are directly reflected in the quality o 


weapons produced. 


Lack of Perspective 

Some of the subordination of ord 
nance relative to weapon systems as a 
whole may be attributed to the lack ot 
proper perspective ol the relative im 
portance of the vehicle and the ord 
nance. In every phase of research, de 
velopment, and production of the com 
plete system there must be an appreci 
ation of the need for the reliable and 
efficient ordnance essential to carry out 
the military mission. 

It is perfectly true that an aircraft 
eugine is the heart of an airplane and 
that no airframe regardless of its per 
formance potential is of any value with 
out a reliable engine delivering the 
requisite energy. It is equally true, 
however, that without reliable and ef 
fective ordnance the same _ airplane 
would be better off never to take to the 
air. 

The subordination of ordnance to the 
more glamorous aspect of vehicle per 
formance is particularly prevalent and 
also particularly dangerous in the air 
craft held. Although the vehicle is here 
accepted as the representative of the 
final product of the weapon system and 
the assemblage of many components 


and the culmination ot incalculable 


skill and effort, it is worth little unless 
the proper and 


recognition apprecia 


tion have been afforded to its ord 
Nalac components 


One of the major problems of con 
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cern to all of us in the military de 
partments at the present time is that ot 
time-phase relationship between ve 
hicles and essential system components, 


including ordnance, measured both on 


research and development and on pro 


a 


duction tume scales. 
An outstanding ex 
ample of this difficulty 
experienced during the 
past couple of years in 
the aircraft industry 


lack of 


tween airframe and engine production. 


has been the concurrency be 
This critical problem is an outstanding 
example of the danger which is faced 
in releasing an aircrait to production 
while the components required to make 
it a usable weapon are still undergoing 
development 

sigyner must 


Obviously the airframe ce 


be able to assume he will have a real 


istic engine with performance charac 
teristics predictable with accuracy. 
The same relationship exists between 
the carrying vehicle and its ordnance. 
Ordnance components vast be de 
signed ahead of the vehicle in order 
that their design and performance char 
use by the 


acteristics are available tor 


vehicle designer, but there have been, 
I am sorry to say, a good many exam 
ples where ordnance has not matched 
the vehi le esther timewitse or perfiorm 
ancewise. 
Each of the services can point to a 
good many cases in which ordnance 
design has lagged behind vehicle de 
sign and where rapid progress in the 
vehicle has forced the utilization of off 
the-shelf ordnance components known 
at the time to be either inadequate or 


obsolescent. 





“The naval service is, of course, 
vitally interested in the pros- 
perity and health of this organi- 
zation [the A.O.A.|. The Navy 
and the Marine Corps are, and 
always have been and always 
will be, qualitative rather than 
quantitative services; and the 
inevitable consequence of that 
fact is the corollary that prog- 
ress is the most important com- 
modity which they buy. Recipro- 
cally, progress is to my mind 
the most important commodity 
which your Association can fur- 
nish us.’ 


Secretary FLoperc 











Ordnance designers and specialists 


must concentrate more than in the past 
on tuture vehicle performance capabil 
make every eflort 


ities and they must 


to phase ordnance development pro 


yrams so that modern ordnance com 
ponents will be available when needed 
We can neither be satished nor can we 
accept penalties imposed on our most 
have to 


vehicles it we rccept 


modern 


relatively ineflective ordnance 


Difficult To Explain 


Che tact that bombs of obsolete shap 


must be carried on modern high specs 
urcratt as dithcult to explain to an au 


frame designer who has striven tor 
years to obtain incremental mcreases in 
aircraft: speeds, and even more dithcult 
whose combat 


wo explain to pilots 


whievements and very lives are placed 


in jeopardy by ther own ordnance 


equipment, 

In this connection, it may be pointed 
out that a bomb shape that reduces the 
airplane by 


maximum speed of an 


twenty knots in eflect jyettisons a year 
ot progress in aircratt design, where the 
curve of current progress shows roughly 
twenty knots per year advance in per 


lormance, 


Few Short Cuts 


| am as conscious as any one that 


there are few short cuts in eflective 


research and development. Their time 
scales cannot be unrealistically com 
pressed, and it is delusive to assume 
that such compression can be accom 
plished merely in order to achieve con 
currency between related vehicles and 
their component schedules. A better job 
must, however, be done in the tuture 
on this problem than has been done 
in the past, and the people who can do 
it are in this room. 

During recent years the military sers 
ices have been increasing the stringency 
of their specifications more and more 
in order to keep equipment abreast of 
current technological trends and the 
ever-rising scale of operitional require 
ments 

Specifications are continually ruti 
nized and moditied to insure adequat 
performance of vehicles and ordnance 


at higher speeds, higher altitudes 


, 
longer ranges, and in extreme environ 
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mental conditions. The resulting speci 
fications present challenging and some 
times nearly insurmountable obstacles 
to the designer. 

The consequent complexity trend of 
components which is further com 
pounded as these components are in 
iegrated into the weapon system has 
precipitated both ordnance and the ve 
that them to alarming 


hicles carry 


weights and sizes. 


Performance Sacrificed 

This trend has brought sacrifices in 
peritormance and has necessitated com 
promise in other essential factors of re 
liability and operational effectiveness. | 
believe that a consciousness of the dan 
ger pre sented by this trend has been 
stimulated in some circles, particularly 
in the airframe and some component 
segments of the aircraft industry. 

To some extent this may also be true 
of the aircraft ordnance industry, but if 
so the consciousness has not been nearly 
as complete as it should be. It is about 
time, in my opinion, that the ordnance 
industry devote a lot more attention 
than in the past to this specific issue. 

The airframe manufacturers are de- 
voting great attention to methods of 
saving a few cubic inches here or a few 
ounces there in order to increase the 
performance of the airplane and its con 
sequent capability to perform its mili 
tary mission. But they are frequently 
faced with the squandering of space 
and weight in the terms of cubic feet 
here and pounds there by ordnance and 
electronic equipment. 

As performance continues to increase 
in aircraft, the people in this room and 
the organizations they represent are 
going to have to increase their efforts to 


eliminate this extravaganc ce. 


Corresponding Obligation 

I am well aware that there is a cor 
responding obligation on the military 
services to reévaluate continuously the 
specifications and design features on 
the basis of realistic requirerrents of the 
particular vehicle or weapon, Perform 
ance characteristics of all weapons 
should be based only on design criteria 
imposed by a realistic appraisal of ac 
tual operating requirements. 

With this 


proper recognition of 
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theorem by the military services and 
diligent application to the problem by 
industry, | believe and hope that the 
present alarming growth and complex 
ity trend can both be halted and re- 
versed. ... 

Ingenuity will be in great demand 
to accomplish this end, but it must be 
exercised within a philosophy which 
considers design factors of minimum 
weight and size, simplicity and reliabil 
ity to be of importance second to noth 
ing and to be the ingredients of over 


ill combat pertormance, 


Hazard Minimized 

The hazard of overspecialization in 
the ordnance field has been somewhat 
minimized during recent years because 


both hot and 


of our engagement in 


cold wars. There is a tendency in the 
overspecialization direction, however, 


fact that ordnance 


as a result of the 
has been isolated as a special field re 
stricted to military agencies and also to 
those industrial concerns that were able 
and willing to indulge in a feast-or 
famine type of business. 

Except tor those who have actually 
seen war at first hand or have partici 
pated in ordnance research or produc 
tion phases, there are many mysteries 
associated with the use of our weapons. 
This is one of the reasons that the lay 
mind habitually fails to attach to ord- 


nance the which it de 


importance 
4. Se 
There is also in this day of so-called 


(a compliment 


“deterrent weapons 


sometimes paid by enthusiasts to the 
Ve r ¥ doubt 
e actual 


hundreds of 


atomic bomb) some 
concerning the 
need for the 
other 


weapons of consider 


Lise KG 


sophistication. 
The fallacy in this thinking cannot 


ably less glamor and 


be overemphasized, for national de- 
fense in this country requires efficient 
weapons of many kinds to meet our 
needs for either cold war or hot war 
Strategy. 

The conclusion of these thoughts is 
that increasing emphasis and apprecia- 
tion must be given to ordnance re 
search leading to more efficient weap 


ons having a potential for all the mili 


tary services. In the research stage, I 
believe there should be no discrimina 
tion between weapons of a particular 
type or between those of specific appli 
cation primarily by one service. 

be effec 


tive and still be restricted in concept 


Research processes cannot 
or in utilization of basic scientific tech 
nology. To attempt to do so imposes a 
throttling effect on weapons research 
in both the basic and the applied form. 

Likewise, design, application, or use 
of a particular weapon or type of ord 
nance cannot be restricted to individual 
services or else a degree of compart 
mentation which will operate to the 
detriment of the team as a whole would 
be inevitable. 

Military effectiveness and potential 
achievements in any war which may 
be thrust upon the United States can 
only be determined in terms of a 
weapon efficiency which represents the 
end product of a unified national mili 
tary eflort. ¢ onsequently, greater atten 
tion must be given to weapon develop 
ment in terms of Wweapon-system ap 
proach than in the past, but still always 
with proper emphasis applied to the ma 


jor components of the weapon. 


Major Components 

This objective means consideration of 
major components such as the weapon 
Carricr, its propulsion and its ordnance, 
each viewed in its proper perspective 
but each essential to successful mission 
accomplishment. 

This perspective also includes appre 
ciation and recognition of the neces 
sary measures of support, both financial 
and time-phasing elements, which must 
be applied to all pertinent fields of 
scientific or production endeavor. 

No single weapon nor type of ord- 
nance, however revolutionary in design, 
can be expected to be the solution of all 
military campaigns or all problems in 
military strategy. Our national effort 
and economy are capable of fostering, 
and must be made to foster, a healthy 
weapons-research program correlated 
with both national and military strat 
egy to insure the protection of the pre- 
cious heritage uppermost in all our 
minds—the American way of life. To- 
ward this end progress will always be 


our most important weapon. 
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T'S about time for the people of this 
make 


a reliable fighting 


country to up their minds 


whether they want 


army or a uniformed bureaucracy. 
They cannot have both. The strength 
its soul, for that matter 


ot an army 


resides in its hghting units. 


Much To Learn 

The officers and men who composé 
all their time, 
the 


complic ated, difficult, and delicate busi 


those units must devot 


or almost all of it, to immensely 


ness of learning how to use their intri 


cate weapons systems, to communicate 


with each other in the field, to move as 


hyghting teams trom place to place 


under battle conditions, and to survive 
under the attack of enemy weapons 
equally formidable. 

Anything whatever which detracts 


from this primary task is an injury to 


the hyghting quality of the army and 
an affront to the soldierly spirit of its 
units. 

The central objective to which all 
planning at the highest level should 
he directed is the production and 


preservation of these fighting units: the 


regiments and separate battalions of 
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engineers upon whose prideful 





Has the Army Lost Its Soul? 


Maj. George Fielding Eliot 


infantry, artillery, armored troops, and 


per 


formance in the hour of peril the safety 


Nation is staked. 
the 


of the 


Instead, 


now appears to be the gathering of all 


the threads of power into the hands of 


a centralized administration in_ the 
Pentagon. Everything is done accord 
ing to a system devised by bright 
minds at the seat of authority 

Smaller and smaller grows the scope 
lor imitiati for the exercise of indi 
vidual responsibility by regimental, 
battalion, company, ind battery com 
manders, let lone lieutenants 

The company othcers in turn, trying 
desperately in minor ways to Mpress 
their individualities on their units, filch 
trom the noncommissioned otheers any 


central objective as 


ol 





Major Fliot is military and na- 
val correspondent with General 
Features Syndicate and military 
analyst for the Mutual Broad- 
casting System. He is the author 


of several books including “The 
Ramparts We Watch” and 
“Hate, Hope, and High Explo- 
sives. 
















Running the Army on a 
“business basis” may de- 
stroy the esprit de corps 
that is so essential to 
any good fighting unit. 







vestige of authority and prestige the 


latter might otherwise have. The regi 


mental sergeant major used to be a 


great man remember? Today he’s just 


a chief clerk in the adjutant’s office (ex 


cuse an old soldier—I mean the S-1's 
othce, of course). The first sergeant 
used to be the captain s right hand and 
strong arm. Now he’s an errand boy 
for a warrant ofheer called a unit ad 
ministrator’ (isn't that a modern hot 
hot efhciency ttle for you? ) 
Too Much Paper Work 

It's all very well to say that thout 
the unit administrator, the company 
commander we uld ha mo t r tor 
anything but paper work. Unhappily, 
he doesn't myway L here t too 
much paper work ancl othe Onse 
quences or nevgiecting in ( it ift 
more munmediate and certain than the 

; ° 

consequence ot neplecting ining 
Mell hath no tury like the staff offices 
who doesn't get Fot X-4 14 right 
on the dot, to cor ipiet hi cred nik 

I tried to train my trooy i job I 
love, writes in intantry compa om 
mander, “and leave the paper to my 


unit administrator. The first records in 











spection drove me back to my orderly 
room, from which I emerged only for 
parade Ss and TIP.” 

From corporals to colonels, the men 


whose main job is to train fighting 


soldiers and forge them into fighting 


units find themselves instead mere 


cogs in the vast machinery of the 


“system ; martyrs to the American de 


votion to the idea that the American 


businessman is the most efficient in 


dividual in the world and_ therefore 


that all American institutions should 


he “run on business lines.” 


System Does All 


Personnel management, mess man 


agement, training, discipline—the sys 
tem does them all, under the direction 
of unseen and unknown efficiency ex 
perts far off beyond the dim horizon 
the gods of the system, to whom daily 
and hourly obeisance must be made in 
the form of sheaves of reports in quin 
tuplic ate, 

bogged 


soldiers are all 


The poor 


down ii the resultant mess of paper, 


over the top of which the harassed unit 
commander can barely see the men he 
is supposed to be training and whom 


he would have to lead in battle if 


battle were joined tomorrow morning. 


Everything is checked and double 


checked. 

“Responsible ofhcers and noncom 
missioned ofhcers who are expected to 
lead men in combat,” an infantry of 
treated like delin 


heer writes, “are 


quent, idiot children.” 


Something Must Be Done 


It's gotten to the point where the 


attitude is clearly discernible in some 
quarters of the Pentagon that the com 
servants of 


And don't 


units 


bat units exist to be the 


the administrative system. 


think the 
don't get the drift. Something has got 


men in the combat 
to be done about this, or we won't have 


any combat units worth mentioning, 
much less worth throwing into battle 
against a determined and dangerous 
enemy. 

The Army, like the rest of the armed 
forces, is now settling down for the 
long pull. For the first time in our 
history, the Armed Forces Reserve Act 


gives prospect of building up a real 
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Army Reserve. Indefinite extension of 
Selective Service seems certain. We are 
on the threshold of a system of uni 


versal service such as has, by stern 
necessity, been imposed on our Euro 
pean friends these last eighty years or so. 
The Army has here a special respon 
sibility to the Nation, for it will get 
the bulk of the drafted men as long as 
the option of voluntary enlist 
ment for all three services con- . 
The ¥ 


soldier who does his two years 


tinues to be maintained. 
“with the colors” will then have 


1 6-year Reserve obligation. 
What is the Army going to do 
with these young men? 

What it 


too mspiring. 


isn't 
hold 


the form 


does with them now 


The 


of them from the very outset 


system takes 
less, faceless, impersonal system. They 
re processed, classified, assigned to a 


unit—among strangers. They 


training 
never get to feel any sense of identity 
or belonging—what's the use? They 
won't be there long. 

( ompleting their bask training, they 
vo (the combat soldiers) for the most 
part to Europe or Korea. They travel 
They are assigned to 


with strangers. 


whic h they are strangers. 


a unit in 
Alter a 


down, to feel that they belong to that 


while they begin to settle 


outhit—especially if it is a good outhit, 
with unit pride and competent com 
manders. Of course the noncoms who 
receive them and begin molding them 
into real soldiers are rotated out before 
they've gotten acquainted; their officers 
are being constantly changed. 
But somehow they do begin to fit 

and then their time is up and they're 
back to the States, 


somewhere or other 


rotated assigned 


(any old where) 
to fill out their last few weeks, proc 
essed again, released from active duty. 

But then comes the Reserve tour. 
Join the National Guard, a home-town 
seen 


outht? Ha, says the soldier. Ive 





“Units must not be just numbers 
on a list, to be changed and 
shifted, abolished, and recreated 
at the whim of some one behind 
a desk. They must be imperish 
able. ‘Men die; the Regiment 
lives!” 





those National Guard outfits overseas. 
When they need ‘em, they call ‘em into 
Federal service, tear ‘em to pieces, scat 


ter the home-town boys to the four 


winds of Heaven. 
They'd even take the old numbers 


and colors and traditions away trom 
they could. Don’t give me this 
stuff, 


‘em if 


“serve with your neighbors” 
That’s too human for the sys 
tem. Impersonal. That's their 
ideal. 

Sut what about the Class A 
units of the Organized Reserve? 
There’s one that belongs here 
in town. But wouldn't they get 

the same deal as the National Guard, 

only worse because there'd be no Stat 
authorities to fight for ‘em? Of cours 
system 


They're not units to the 


they're just collections of manpower 


to be used as the system may think 
best. 

So it’s a fair bet that the bulk of our 
new Reservists will rock along, being 
called up for training (with strangers ) 
when they can't get out of it, and long 
ing for the day when they're freed at 
system that 


them like 


last of the clutches of a 
hasn't learned how to treat 


soldiers. 


Loyal to Country 

Loyalty? Of course they're loyal—to 
their country and all it stands for. But 
how can they be expected to be loyal 
to an army that remains just a far-off 
they 
They 


know well enough that the men who 


faceless Something with which 


never really come in contact? 
command them are yust the servants of 


They 


acquire loyalty and pride in any unit, 


the system. have no chance to 
they don't stay with one long enough. 

There's an answer to this problem. 
It’s an answer which the British, the 
French, the Germans have long under 
stood. It’s an answer which Alexander 
found when he created the first truly 
organized army of history. It’s an an 
swer which held the world in fef for 
Rome. 

The answer is simply—don’t try to 
build an army out of men. Weld the 


men into feams—regiments, battalions 

and then put those teams together 
to form your army. Build the spirit of 
army 


your not on slogans and TIP 
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but on the sound basis of team spirit, 


unit pride. 


Your units must not be just num 
bers on a list, to be changed and 
shifted, abolished and rec reated at the 
whim of some one behind a desk. They 


must be imperishable. “Men die; the 
Regiment lives.” 

No army in the world has done this 
as thoroughly—and with as good re 
sult s the British. Just the other day 
a battalion of the Gloucestershire Regi 
ment tought literally to the last man in 


Kore i 


Foot. 


That battalion was the old 28th 


Fought Back to Back 


To this day they wear their cap 


badge tront and back to remind them 
ot the day in 1801, on the beach near 
Alexandria, when they were attacked 
front and rear by French cavalry. “Rear 
rank, about face!” cried their colonel 

and they fought there back to back 
till reentorcements came 

\t Quatre Bras in 1815 Sir Thomas 
Pict ed them in a charge that broke 
Nev s lines—“Come on, 28th! Remem 
ber Egypt!’ Do you think the men 


who tought in Korea had forgotten 


these past glories or that they would do 
anything to dim them? 

Every recruit is taught the regi 
menta! history—shown the colors and 
the trophies—when first he joins the 
depot for training. Every time he ha: 
to p sh two ¢ ap badges instead of one, 
he rer embers why he wears them 
Sillv? Yes—to a civilian efficiency ex 
pert. You'll look a long way for the 
experienced soldier who'll think it silly 


The “Die-Hards” 


Or take the Middlesex Regiment 
known throughout the British Army as 


the Die-Hards. Why? At 


rir (they were then the 57th Foot) 


Albuera, in 


they were fighting off three times their 
numbers of Napoleon's veterans. Colo 
nel Inglis, mortally wounded, cried 
again and again with his dying breaths 
“Die hard, 57th! Die hard!” They did. 
They went into that fight over 600 
strong: they came out with 116 un 
wounded men. 

And in 1917, in the formless mud 
of a Flanders battlefield, I was leading 


establish 


a combat 


patrol trying to 
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lay down a murderous barrage on enemy positions 
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with the flank of a British di 


vision on our right. Its flank 
Middlesex 
came at last upon a lance 


Middlesex in a 


touch 
| attalion 
Regiment | 


poral and 


was of the 


three privates of the 
mudhole The privates were d id, the 
N¢ QO dying 


But there were some dead Germans 


scattered in the mud, too,'and the flank 
had held. The lance-corporal lifted him 
self on one e'bow We died ‘ard, sir, 
said he with his dying breath——like his 


Al bue ra. 


spirit, Bequeathed down the 


long-ago colonel at 

Same 
ages. And still putting into soldiers’ 
hearts that last ounce of grim devotion 
wins when the s'ick 


that wins wins 


rules would say that, by all the per 


centages, the fight’s lost 


Regimental Pride 
What does it? Arthur Bryant writes 
of the fight at Albuera: “The 


dling line continued to close in on its 


dwin 


center and still, scarcely more per 


ceptibly than a glacier, to advance on 





the dazed and astonished Frencl 


unt 


it Wa no more than twenty yard 
iway, leaving us dead in rigid line 
with every wound in tront. Pride uv 
their reevimen and dogged clu 


to admit thems¢ beaten in the { 
/ 


cence Of Old va and comrades kept 


these stubborn soldi there 


“A Home in the Army” 


Recogmizing — the supreme impor 
, 


tance of this unit spirit, this reyvimenta 


pride, the British Army takes the ut 
most care to preserve it. When a soldier 
enlists or ts dratted into the Britist 
Army, he joins a regiment. In that 


regiment he stays during all his service 


and reserve 


active unless he himsell 
applies for transter to another corps 


He has 


where he belong 


“a home in the army a place 


From the moment he reports at the 


depot for training, he begins to learn 
that his regiment 1s somehow different 
than any other. “In 


trom and better 


The Regiment we do it this way 











nonsense at first, a sacred tradition after 
it begins to take hold, after he sees that 
all those about him respect these identi 
fying practices, 

His regiment may be very ancient, 
like the Royal Scots, dating from 1678 
in the British service and maybe an 
other 1,000 years of legend. It may be 
very new, like the Parachute Regiment, 
only a couple of years of age. But new 
or old, it is A Regiment, The Regi 
ment, Ais Regiment. 

There are a hundred little things con 
stantly to remind him that he is the 
custodian of undying glories, that he 
belongs to a military family whose 
honor is his honor. 

Even the military title by which he 
is called varies from unit to unit—a 
soldier in a Fusilier regiment is. not 
Private Jones, but Fusilier Jones; he is 


Rifleman Rifle 


Guardsman Jones in the Foot Guards, 


Jones in a regiment, 


Trooper Jones in the Cavalry (though 
today he rides a tank), Gunner Jones 
in the Artillery, Sapper Jones in the 


Engineers. 


Presented to the Colors 


He is presented to the colors—the 


meaning of the battle honors borne 


on them are explained to him. He 


learns the regimental motto—and _ the 


reason tor it. 
Somerset Light 


If he is in, say, the 


Intantry, he notes that his sergeants 
wear theu sashes over the lett shoulder, 


a privil i reserved in other reyviments 
Why? 


wh nN 


tor others. long 


all 


dead, the sergeants took charge and led 


Because in a 


ayo battle, the ofhcers were 


on to victory. 
It h 


command 


Raith 
“Fix 


“Fix bayonets!” 


is in the Brigade, he hears 
the swords!” a 


instead ot and 


learns that the Peninsular 


War had 


bayonets for eme ryency hghting. 


in 


his reviment sword 


It would to the 
British War Ofhce 
the &th 


equipped with Centurion tanks instead 


never occu! 
that because 
Royal Irish Hussars are now 
ot horses and sabers they should have 


their honored name changed. Crood 
God, man! They've been the Royal Irish 
since 1693! They fought under Marl 
borough! You might as well ask ‘em to 


give up their buff sword belts! 
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“ 
Sk 


“The idea of a soldier serving 
out his full period of active and 
reserve service im just one regi- 
ment wouldn't fit ‘the finest per- 
sonnel system in the world. It 
might introduce undesirable com- 
plications. It might also give men 
something to live and die for that 
they can't get from any personnel 
system. But you couldn't plot a 
curve to prove it. 


“Says Brig. Gen. S. L. A. Mar- 
shall: ‘While giving lip service to 
the humanitarian values and 
while making occasional spectac- 
ular and extravagant gestures of 
sentimentality, those whose task 
it was to shape personnel policy 
have tended to deal with man- 
power as though it were motor 
lubricants or sacks of potatoes.’’ 





The French do this sort of thing too. 
When the French Army was being re- 
after World War 


regiments with the most honored tradi- 


built II the oldest 
tions were chosen as the first to receive 


modern weapons and become the 
“covering force” on the frontier. 

I remember the colonel of the 
93rd Infantry of the Line telling 
me of a recruit at his first pa 
being presented to the 
When NCO 
was explaining the battle honors 
Moskowa, 1812” 


not 


rade 

colors. the who 
to “La 
lad 
‘Mos ow, eh?” 


we've been there once we can go there 


came 


this could contain himself. 


he burst out. “Why, if 
again if we have to! 

And 
Army do about all this sort of thing? 
The Marines 


They cherish 


what does the United States 


Little of nothing. have 


the of it. their 


gilt 


honored memories and their 


honored dead. The dying swit h 


- 
yal 


board operator on Midway, who 
stuck at his post with shattered 


legs and kept 


system 


the communi 
the 


all 


him 


cation amid 


yoing 


falling bombs, said it 


colonel tried to tell 
“Heil, Colonel,” 


Marines, 


when his 


he ‘d 


he in 


done well. said 


some surprise, “we re 


ain't we?” 
The National hard 


keep up unit pride and spirit, but when 


Guard tries to 


they're called into Federal service the 


system breaks all that up in a hurry. 


The Regular Army has some fine 


old regiments with traditions as splen- 


did as any that ever graced the British 


Army List. But the maintenance ot 
those traditions is left to the mercy of 
the commanding officer for the time 
being. The system doesn’t bother. Why 
should it? As things stand, nobody 


stays very long in one outht anyway. 


Wouldn't Fit the System 

The idea of a soldier serving out his 
full period of active and reserve service 
in just one regiment wouldn't fit “the 
finest personnel system in the world.” 
It might introduce undesirable compli- 
cations. It might also give men some- 
thing to live and die for that they can't 
get from any personnel system. But you 
couldn't plot a curve to prove it. 

Says Brig. Gen. S. L. A. Marshall in 
“While 


giving lip service to the humanitarian 


his book, “Men Against Fire”: 


values and while making occasional 
spectacular and extravagant gestures of 
sentimentality, those whose task it was 
to shape personnel policy have tended 
to deal with manpower as though it 

were motor lubricants or sacks 
They 


stroyed the name and tradition 


ot potatoes. have de 


of old and honored regiments 


yx nN. 


convenience’s sake. They 


with the stroke of a for 


have 


uprooted names and numbers 


which had identity with a certain soil 


and moved them willy-nilly to an 


other soil. They have move 


around as if they were pegs an 
ing counted but a specialist classifica 


] 


tion number. They have becon 


of-holes rather than architects 


human spirit.’ 


The 3rd Infantry 

Take our oldest infantry regiment 
the rd Infantry. It dates fron 
It led 
Chapultepec. It 


1754. 


the the storming of 


van at 


covered the retreat of 
Army the 
Bull “Major 


wrote the Clon 


the defeated Union trom 


debacle of First Run. 


Sykes’ regulars,” teder 


ate General Joe Johnston, “made 


ste ady and handsome withdraw il, pro 


tecting the rear of the routed forces 


and enabling many to escape 
Stone Bridge.” 
The 


3rd was the only reg 
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fantry regiment which fought right 
through the war, from Bull Run to 
Appomattox, with the Army of the 
known in the 


Potomac. It has been 


Army as “The Old Guard” for mere 

than a century. So what did this fine 

old regiment do in World Wars 

I and II? 
Nothing. 


nothing. It 


elieve it or not 
never got into 
battle. 
The last time the 3rd heard a 
shot fired in combat was in the 
Philippines in 1906. In the two big 
wars the system just didn’t find a 
place tor it. “Can you imagine,” writes 
one of its former ofhcers, “the British 
hghting two mayor wars without using 


the Grenadier Guards?” 


“Deactivated” 

Then in 1946 the system proceeded 
The 
Old Guard. It didn’t fit into the Troop 
This 


“Lightning Joe” Collins. When he be 


to “deactivate” the 3rd Infantry 


Program. was too much for 
came Vice Chief of Staff in 1947 he 
went to work to have the 3rd _reacti 
vated, and he got that done in 1943. 

But it still didn’t fit the sacred Troop 
Program, so they made it into a cere 
District of 


monial regiment for the 


Washington, with six understrength 
rifle companies and one heavy weapons 
company. It’s still there. 

What a waste of the very life-essence 
of armies! But no smug minion of “the 
finest personnel system in the world” 
will ever be haled before a Congres 
sional committee and called to account 
for that waste. It can’t be measured in 
dollar signs or added up in the tangled 


columns of the military budget. 


A Lost Battle 
It just might, however, be measured 
in terms of a lost battle one of these 


days—when beset and battered and 
bewildered soldiers might not, as the 
breaking point came close, be sustained 
by the inner thought; “Hell, we can't 
break—we're The Old Guard!” That 
could even be the battle we couldn't 
afford to lose. 

Or take the bands. The 
finest personnel system in the world 


bac k. 


Jands used to belong to regiments. 


matter of 


got busy on bands some time 
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They were part and parcel thereof. 
Officers used to chip in to buy gaudier 
trimmings and better instruments for 
“our band: best damn’ band in the 
Army.” 
But no more. There's one band in 
each division (18,000 men) plus 
Army bands 


a lot of so-called 


with numbers neatly attached, 
stationed around here and there, 
belonging to no unit. This is 
tidier and less wasteful of per 
sonnel—or is it? 

Rudyard Kipling, who knew some 
thing about soldiers, writes on this 


“A band 


it quickens associations; it opens and 


point: revives memories; 


unites the hearts of men more surely 
than any other appeal. The tunes that 
it employs and the words that go with 
them may seem very far removed from 
heroism or devotion; but the magic and 
the compelling power are there to 
make men’s souls realize certain truths 


which their minds might doubt. 


Band Interprets Thoughts 


“More than that,” Kipling goes on, 


“no one not even the adjutant can 


say for certain where the soul of a 


battalion lives; but the expression of 
that soul is most often found in the 
Band. It stands to reason that a body 
of twelve hundred men whose lives are 


pledged to each other's keeping must 


have some common means ot express 


ing their thoughts and moods to them 


Band 


can feel their mood and interpret their 


selves and to their world. The 


thought. 


Steadying Influence 
“A wise and sympathetic bandmaster 


and most that I have known have 


been that—can lift a battalion out of 


depression, cheer its sickness, and 


steady and recall it to itself in times 


ot almost unendurable strain. 


I remember a cholera camp in India, 


where the men were suffering very 


badly, when the Band of the toth 
Lincolns started a regimental sing-song 
one night with that queer defiant tune, 


‘The 


“You know the words. It was merely 


Lincolnshire Poacher’. 

their Regimental march, which the men 
had heard a thousand times. There was 
nothing in it except all Eng 


land—all the 


except 


East Coast—all the fun 


and daring and horseplay of young 
men bucketing about the big pastures 
was 


by moonlight. But, as it given, 


very softly, at that bad time in that 
terrible camp of death, it was the on 
thing in the world which could have 


shaken 


pride, humour, and self-control 


restored—as it did men t 


But—it had to be their band to do 


that. No anonymous Army band with 


a number and no regimental identity 


Men of a 4.2-inch mortar company fire at Communist positions somewhere in Korea 


drmy phot 





could have filled the bill in that hour 
of desperate need. They wouldn't have 
known how, for one thing, and tor 
another they wouldn't have been there. 
Some bright staff oficer would have 
pointed out that it would be silly to 
send a band into a cholera camp. Some 
of ‘em might get sick and die. The 
band there because it 


Lincolns’ was 


was its duty to be there. 


British Keep Bands 
Wastetul of personnel to have a band 
in each regiment—a band that belongs 


The 


knows 


there? British don't think so. 


Heaven their army has been 


cut and cut and cut by the economy 
ax—but they still have a band in every 
infantry battalion, and in most of the 
cavalry repiments, too, 

I saw the band of the ist Battalion 
Royal Warwickshire Regiment in Pa! 
as grimly unpleasant a 


estine in 1945 


place, at that time, as a soldier could be 
in. It was marching off from a formal 
guard mount, as bright and glittering 
as though on parade at Aldershot, with 
the famous regimental antelope mascot 
led out in front of the drum-major by 


Warwicks 


won the antelope for their badge in 


its traditional escort (the 
1710 at the storming ol Saragossa when 
they smashed the French and Spanish 


guns 
among them a Moor 


cavalry, capturing twenty and 
thirty standards 


ish flay with an antelope device). 


No Bands for Us 

But our army can’t have regimental 
bands. The personnel boys don’t ap 
prove of ‘em. Not even though it’s been 
pointed out that the bandsmen can be 
used as litter-bearers in the field (as 
they always used to be) so that if you 
cut the regimental medical company 
from 208 men to 180 and add 28 bands 
men, you aren't out anything in actual 
serviceable manpower by any kind of 
eficiency standards. (To say nothing 
of what you've added on the spiritual 
side, for which there are no slide rules. ) 

I suppose one of the reasons we don’t 
go in for this sort of thing—traditions, 
regimental identities, bands—is because 
of a queer feeling that they're somehow 
foreign and “un-American.” Yet Amer 
react to them like any 


ican soldiers 


other soldiers. 
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The late Col. John W. Thomason 
himself a Marine, and therefore know! 
edgable on these matters—tells how 
two officers of the Texas Brigade pro 
tested to President Jefferson Davis: 

“They tell us, Suh, in our camp, 
that the War Department is getting 
away 


ready to issue an order, to take 


our State names—to break us up and 


mix us around, and to number us by 
regiments and brigades and divisions 
like any bunch of conscripts brought 
in by a posse! 


“Mr. President, the Texas Brigade 


came up here in the summer of 1861. 





“1 suppose one of the reasons we 
don't go in for this sort of thing 

traditions, regimental identity, 
bands—is because of a 


feeling that they're somehow for 


queer 
and ‘un-American’. Yet 
Imerican soldiers react to them 
like any other soldiers. . . . We 
have been learning and unlearn 


con 


ing this lesson for 180 years. We 
can apply it now, as we set our 
hands to the great task of estab 
lishing a permanent system of 


military service. 





Right atter Manassas. We popped our 
first caps at Ethan's Landing. We was 
the boys that broke the line at Gaines’s 
Mill. Second Manassas, Mr. President!” 
(The windows rattled and the lamps 
slick a | 


hear tell 


flickered.) “Sharpsburg—you 


vilian, there, did you ever 
of the cornfield at Sharpsburg? Fred 
ericksburg! Gettysburg! Chickamauga! 
The Wilderness! An’ 
Cold Harbor! ... 


“We have our battle flags that our 


Spottsylvania. 


women gave us, Mr. President. They 
are Texas flags. Texas ladies made 
them. Texas boys fought under them. 
Those names I named you, they are on 
those flags. Will you take “em away 
from us, an’ give us a number in place 
of them? And a number in place of our 
Texas name? 


“Mr. 


obeyed orders. We aim to keep on 


President, we Texans have 
hghting while the war lasts. But, Mr. 
President, we are the Texas Brizade, 
an’ so we will remain 

That's the whole story in a nutshell. 


We have been learning and unlearn- 


ing this lesson for 180 years. We can 


ls ‘to 


apply it now, as we set our han 


the great task of establishing a perma 
nent system of military service tor the 
ubled 


times. We can build our regiments 


protection of this Nation in tr 


permanent, indestructible regiments 


based on the traditions of a glorious 
past, drawing upon the spirits ot the 
at Valles 


British guns at 


men who suffered Forge, 


who stormed the 
Lundy's Lane, who planted the scaling 


ladders against the walls ot Chapul 


who fought through the long 


I W ars 


i kc led 


tepec, 
years of 1861-1865, and of Wor 
I and Il 


new luster to their arms in Kor 


and those who have 


Can Build an Army 


Having reclaimed these traditions 


then 
\ hic h 


sense 


and built our regiments, we 


build from them an army | 


every combat soldier will have a 
that I can 


of belonging—a loyalty 


teel and understand. 


He can train, not in some taceless 


training division, but at the depot of 


his own regiment, He can go overseas 


to jon i1t——not as an item in a wkage 
of groceries tied up with a string, but 
as a draft of The Regiment, going to 
join his own. When he’s rotated, the 
regiment rotates. When he goes to the 
soldi r of his 


reserve, he iS a reserve 


regiment. If he’s called back, he re 


When he takes his 


trains with it. 


joins it. annual 


training tour, he 
You'd 


Irom a 


Sure, there'd be difhculties. 
have to recruit your regiments 
single defined area, tor one thing, and 
station the regimental depot that 


Youd 


cause of men moving to other 


transters, be 


is. It 


area, have some 


could get complicated. 


Not for Bread Alone 


As one ofhcer writes, 


human would be bourd to be. 


would retain that precious teeling 


mutual confidence that mak men 
fight. It would make the combat arms 
feel that the Army considered them 
important, and worth some trouble... . 
Men, and especially soldiers, don't live 
or die for bread alone.” 
Maybe it’s “the 


dream” that I'm writing about. But I 


just army otf a 


wish we had an Army like that. 
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The Joint Chiefs of Staff 


In May the President named completely new personnel to the Joint Chiefs of Staff. 
fdm. Arthur W. Radford, who has been Commander in Chief of the U. 8S. Forces in the 
Pacific, 1s to be Chairman of the Joint Chiefs. Gen. Matthew B. Ridgway, Supreme 
Commander of the North Atlantic Treaty Forces in Europe will become Chief of Staff 
of the Army; Gen. Nathan F. Twining, formerly Vice Chief of Staff of the Air Force 
has been made its Chief of Staff; and Adm. Robert B. Carney, Commander in Chief 
f NATO forces in Southern Europe, will become Chief of Naval Operations 


Adm. Arthur W. Radford 
Chairman, Joint Chiefs of Staff 


Ij 


> 
» 


Gen. Matthew B. Ridgway Gen. Nathan F. Twining 


; Adm. Robert B. Carney 
Chief of Staff of the Army Chief of Staff of the Air Force 


Chief of Naval Operations 
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Reserve Ordnance Production Capacity 


An Essential Part of the National Defense of the United States 


On March 4, 1953, the Board of Directors of the American Ordnance Association ap- 
pointed a committee to formulate a policy on reserve ordnance production capacity. 
Under the chairmanship of Adm. W. H. P. Blandy, U.S.N. (Retired), the committee 
completed its report, it was approved by the Board of Directors, and was presented to the 
Secretary of Defense on May 1, 1953, by Lieut. Gen. Levin H. Campbell, |r., Association 
president. The complete report is published below for study by all A.O.A. members. 


HIS committee was appointed by 
the Board of Directors of the Amer 
March 


4, 1953, to present a policy for adoption 


ican Ordnance Association on 
by the Board on reserve ordnance pro 
duction capacity. The committee con 
sists of the follow ing members of the 
Association: 

Adm. W. H. P. Blandy, U.S.N. (Re 
tired), Health 
tion, New York, (airman; 


Information Founda- 
Rodger J. Empvert, General Motors 
Corporation, Detroit; 
Howard E, 
Steel Corporation, New York; 
W. G. 
motive Company, Washington; 
K, T. Norris, 


Corporation, Los Angeles. 


Isham, United States 


Lockwood, American Loco 
Norris-Thermador 
General Considerations 


The 


American Ordnance Association com 


committee, mindful that the 
prises more than 33,000 American citi 


zens, many ol whom are executives 


and engineers of American industry 
presently engaged in various phases of 
the armament production program, 
urges that the Association petition the 
Department of Defense of the United 
States to adopt the following national 
policy on reserve ordnance production 
capacity without delay. 

Such policy should be directed to the 
maintenance, extension, and continuing 
modernization of plant and equipment 
in stand-by condition for the produc 
tion of ordnance end items over and 
above current needs to provide for full 
mobilization rate requirements. 

The preservation of the national as 
has built for 


set which our country 
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Navy, 


must be a vital part of our 


ordnance production—Army, 
and Air 
defense program throughout the fore 
seeable future. 

In the adoption and promulgation 
of such a national policy time is of the 
essence. 

First in the preparation of such a 
policy is the determination of over-all 
needs for military end items. Hence, a 
comprehensive and authentic statement 
of end-item ordnance requirements 
both for current procurement and for 
full mobilization (emergency), revised 
periodically, for our Army, Navy, and 
Air Force should be compiled on be 
half of the Department of Defense 
without delay. 

The determination of these require 
ments is a governmental function. Such 
schedule for full mobilization require 
ments must be realistic and within the 
capacity of the country to produce. 

Furthermore, where there are defi 
ciencies in manufacturing equipment, 
machine tools, etc., these deficiencies 
must be met currently so that such ad 
ditional production facilities as may be 
needed under conditions of maximum 
utilization to meet end-item require 
ments are available as quickly as pos 
sible. 

In the atomic age, more than ever 
before, reserve stocks of ordnance when 
added to immediately available end 
item productien capacity must always 
be sufficient to meet the military re 


quirements as defined above. 


Specific Recommendations 
The 
The 


committee recommends that: 


American Ordnance Association 


urge that required ordnance reserve 
production facilities be preserved to 


meet full mobilization-rate 


require 
ments and that they be maintained in 
an up-to-date condition ready for rapid 
activation in case of emergency. Specih 
cally, that the Association recommend: 

(a) With respect to present produc 
tion facilities where plant and produc 
tion-line equipment are owned by the 
United States Government and are 
being operated by private organiza 
that facilities be 


placed in stand-by in their present lo 


tions, such reserve 
cation under the care and surveillance 
of the private producer and that con 
tracts for this purpose be entered into 
forthwith. 

(b) With respect to reserve produc 
tion facilities where plant is owned by 
a private producer and the production 
line equipment 1s the property of the 
United States Government, that con 
tracts be entered into immediately with 
the present producer for the location 
and surveillance of such equipment 
within or adjacent to the present plant. 
If additional structures are required for 
the location and pilot-line operation of 
such equipment on or adjacent to their 
present location, such structures should 
be built without delay. Periodic produc 
tion orders for the operation of the 
equipment from time to time should be 
made a part of such contracts where 
possible. 

(c) With respect to special miscel 
laneous Government-owned machine 
tools now in the hands of manufactur 
ers of components and which do not 
constitute complete production lines, 


that these should (Continued on p. 46) 
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PRIVATELY OPERATED 











To be placed in stand-by Be classified as a National 
in their present location Machine Tool Reserve and 
under the supervision preferably remain in use 

of private producer. by manufacturer. 


RECOMMENDATIONS 
OF THE BLANDY COMMITTEE 


“That the American Ordnance Association 
urge that required ordnance reserve production facilities 
be preserved to meet full mobilization-rate requirements and that they 
be maintained in an up-to-date condition ready for rapid 
activation in case of emergency.” The specific 
means for accomplishing these objec- 
tives are illustrated here. 


“ay 


"7 To be placed in stand-by __ Engineering improvements == 
within or adjacent to the > of standard weapons © 
present plant in special and limited production 
Structures if necessary. by private industry. 


PRObUCTIO 

Line 

G fa 
OVERNMENT wipeatner 


























Adm. W.H. P. Blandy 


be classified as a national machine-tool 
reserve. They should preferably remain 
under the jurisdiction of the manu 
facturer in order that production know 
how as to items not regularly produced 
commercially may be maintained at a 
maximum. Such arrangements should 
not preclude the use of the facilities by 
the producer for commercial work on 
a basis equitable both to the Govern 
ment and the producer. Both the 
knowledge and the equipment of these 
suppliers are tremendously important. 

(d) The improvement and develop 
a vital part of 


ment ol weapons are 


this program. Therefore, contracts for 
the engineering improvement of stand 
ard weapons should be entered into 
with private industry for the continual 
employment of its engineering person 
nel on the problem. 

(ce) Periodic educational orders for 
limited production of important key 
items should become an_ established 
part of our national armament policy 
in order to develop more effective 
weapons, reduce the time required to 
attain initial production in case of an 
to enable the 


and using 


emergency, 
services to test and evaluate such new 
items in Army, Navy, and Au Force 
maneuvers. 

(f) Reserve production capacity of 
the most modern design is indispen 
Such 


the very latest types of machine tools 


sable. capacity must consist. of 
and in adequate quantity. 
Since the development of processes 


of manvtacture, machinery, 


special 
tools and equipment for the specific 
end item is a very desirable part of 
this policy, the cost of the development 


of better methods, machinery, tools, 


and equipment should be regularly es 
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Rodger J. Emmert 


Howard E. Isham 


tablished as a specific item in fiscal 
budgets. 

(g) Finally, the above program 
should be adopted as a continuing na 
tional policy, and the Department of 
Defense should be empowered to enter 
into long term contracts with com 
mercial producers with proper cancel 
lation clauses and renewal privileges 
sufhcient to carry out this policy. 


In submitting the above proposals 


>. Lockwood 





THE SECRETARY OF DEFENSE 
Washington 
May 


Campbell 


Dear General 


I want to take this op] 
thank you and the members 
committee of the Amer 
Association 
chairn shi f Adn 
Blandy N. (Retire 
excellent 
made it 


Producti 


| have read this report 
siderable interest and am 
we n the Department 
will tind the recommendations of 
mmittee extremely helpful. | an 
unxious to take steps as soon as 
sible to see that these recommenda 
tions are integrated nit ur m 


bilization policies 


the telephone 

hope that mu can send me 
copies of this report wu 
we can give it the widest 

ulation throughout the Depart 


ment of Defense. | appreciate your 
American Ord 


nance Association stands ready to be 


assurance that the 


of assistance in this undertaking, as 
in others, and assure you that we will 
not hesitate to call upon you for 

ur assistance rnd advice 

With kindest regards 

Sincerely 
Signed) C. E. Witson 

Lt. Gen. Levin H. Campbell, Jr 
President, 


American Ordnance 
Washington 6, D. ( 


Associatior 











K. T. Norris 


the committee is mindful of our na 
tional 


and Second World Wars and the cost 


experience following the First 


in American lives and money which 
have ensued by reason of the lack of a 
continuing policy with respect to ord 
nance reserve production capacity to 
meet emergency requirements. In arriy 
ing at these conclusions the committee 
has been aided by the following texts 
which are of essential importance in 
the field of national industrial pre 
paredness: 

(1) “Blueprint for Preparedness,” by 
Charles Erwin Wilson, president, Gen 
eral Motors Corporation. This was an 
address on dual-purpose plants deliv 
ered to the members of the American 


Ordnance Association at Cincinnati, 


Ohio, 1951 (OrRDNANC! 


October 4, 


magazine, January-February 1952 is 
sue, Volume XXXVI, page 594). 
A Mili 


a report to the Director 


(2) “Production Capacity 
tary Reserve” 
of Defense Mobilization by the Advis 
ory Committee on Production Equip 
Harold > 


Government 


ment, Vance, Chairman 


cw. &. Printing Office, 
January 1953). 
(3) “Reserve Production Facilities 


End 


Emmert 


for Military Items”—an address 


by Rodger J. before the In 


dustrial College of the Armed Forces, 


February 5, 1953 (OxpNANCE maga 


zine, May-June 


XXXVI, page 929). 


1953 issue, Volume 


Respecttuily submitted, 
(Signed) W. H. P. BLanpy, Chairman 
Ropcer J. Emmert W.G. Lockwoop 
K. T. Norris 


Howarp FE, IsHam 
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The Ammunition Problem 


Ordnance Procurement and Production Responsibilities 


S Chief of Ordnance I have al 


wavs felt that of my various re 


sponsibilities none 1s more inportant 


than the very crucial field of ammuni 


tion in which this subcommittee 1s 


particularly interested at this time. 


Went into Action 
Within a few hours after the out 
Korea, 


the Army 


break in Army Ordnance, as 


part ol team, Went into ac 


tion. To illustrate to this committee 
the tremendous impact of that unfore 
seen event, here are a few examples of 
the actions taken by Ordnance with re 
spect to ammunition and the results 
achieved by Ordnance acting in concert 
with American industry, in the first six 
months after that outbreak: 

I. Nearly 


(over 


350,000 tons of ammunt 


tion ninety per cent of which 
was artillery ammunition) were shipped 
from stocks to Korea to augment sup 
plies in the theater. 

2. Renovation of ammunition stoc ks 
on hand was expedited in eighteen 
plants and pushed to the limit to help 
fill the production lead-time gap. 

3. The Ordnance Ammunition Cen 
ter was established as the field com 
mand headquarters to direct Ordnance 
ammunition production; at the same 
time initial orders were placed rapidly 
with industry for new production of 
ammunition and components. 

4. Action was initiated to put into 
operation seventeen powder, explosive, 
loading, and assembly plants for the 
production of new ammunition. 

5. Authority to take quick and de 
cisive action was delegated to held com 
mands to the extent delegated to me, 
together with instructions necessary to 
j 


guide and control field actions. 


6. Eight thousand civil-service per 


sonnel were recruited and trained as 


the first increment to handle the rapidly 
renovation, 


expanding procurement, 
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Maj. Gen. E. L. Ford 


Chief of Ordnance, United States Army 


and manufacture ot ammunition, 

These actrons included some ol the 
essential steps preceding the procure 
ment and production ot ammunit 
In discharging the responsibility for 
procurement and pro 
duction, | must act in E ¢ e 
accordance with law ' 
and regulations and 
within the limitations 
of the authority dele 
gated to me, 

To acquaint this subcommittee with 
what has been achieved by Ordnance 
and industry in the procurement and 
production of ammunition I will at 
tempt to present some of the more im 
portant problems encountered and the 


actions taken to resolve them. 


The Broad Aspects 


First, however, | would like to re 
view the broad aspects of ammunition 
procurement and production within 
the scope of my authority and responsi 
bility. This is a complex subject. The 
field was covered in a general way in a 
statement made to the full committec 
on March 10, 1953, by Colonel Medaris 
of my office. 

At this time I will not attempt to 
cover minutely many aspects that in 
volve extensive detail. Should you care 
to explore any particular phase more in 
detail, the necessary information will 
be made available to the committee 

The organization 


Army Ordnane« 





This statement was delivered by 
General Ford before the Senate 
Subcommittee on Ammunition 
Shortages and is published here 
in full so that the members. of 
the American Ordnance Asso- 
ciation may have a more com- 
plete picture of the important 
subject of ammunition manu- 
facture and supply.—Tue Ep- 
TORS 











involved in the task of ammunition 
procurement and production includes 


5 A 


Washington office, 


substantial segment of my 


which man 
ages the program; 

An ammunition field headquar 
ters, called the Ordnance Ammu 
nition Center, at Joliet, Ill., which 
is charged with the responsibility 
for the major portion of the pro 
com 


curement ol ammunition 


ponents and the reassembly into 
finished ammunition: 
\ Small 


ter at St. Louis, Mo., which han 


Arms Ammunition Cen 


dies that part of procurement in 
volving small-caliber ammunition 
Ordnance 


Fourteen procurement 


districts in key industrial centers 
ot the United States: and 

Two arsenals, one at Dover, N. J., 
known as the Picatinny Arsenal, 
and one in Philadelphia, known as 


the Frankford Arsenal. Thes 


arsenals are the peacetime cus 


two 


todians of engineering “know 


how In ammunition produc thon 


and during tunes such as the 


present turnish technical advice 
and assistance throughout the am 


munition production area 


Small Staff in 1950 


In 1950, at the beginning ot Korea, 
the ammunition procurement organiza 
tion of the Ordnance Ammunition Cen 
ter and the Ordnance procurement dis 
tricts was staffed with approximately 
21 military personnel and 263 civil 
service employees 

Today there are 127 military person 
nel and 6,200 civil-service employees in 
those same organizations devoted to 
that activity. This build-up was accom 
plished during a period of peak em 
ployment in this country 

The Ordnance 


method of ammuni 


tion procurement was de veloped before 





World War II and after careful exami- 
nation was ofhcially approved on July 
23, 1940, by Mr. Henry L. Stimson, 
then Secretary of War. With minor re 
finements it proved effective through- 
out the war period, 

Our system of operation of Govern- 
ment-owned, contractor-operated 
powder, explosive, loading, and 
assembly plants was commented 
upon most favorably in 1944 by 
the Hon. Albert J. Engel, who 
was a one-man investigating 
committee tor the Appropriations Com 
Representa 


mittee of the House of 


lives. 

In general, our ammunition-procure 
ment system provides for the manu 
facture ol powder and explosives in 
Government-owned plants operated by 
industry; distribution 


contract with 


throughout the appropriate type of 


American industry of direct contracts 
for the manufacture of all nonhazard 
ous components; and the final asse mbly 
ammuntion in Govern 


into finished 


ment-owned loading and assembly 
plants, most of which are also operated 
by private industrial companies under 
contracts with Army Ordnance. 

Since we use the term often, | would 
like to explain that our loading plants 
perform the hazardous tasks of assem 
bling the explosives and propellent pow 
ders into the various ammunition com 
ponents and assembling these various 
parts into a finished round of ammunt 


tion. 


Best Advice Sought 


Ordnance operations we 


In all our 


have always been conscious of the im 


portance of seeking the best civilian ad 


vice and criticism to keep our ways of 
doing our work efficient and up to date. 


and 


our organization 


To this end 
plan of procurement were examined at 
my invitation on August 16, 1950, by a 
group of distinguished industrialists, 
including the Hon. Bernard Baruch; 
Benjamin Fairless, president of United 
States Steel Corporation; C. H. Greene 
walt, president of Du Pont; K. T. Kel 
ler, president of Chrysler Corporation; 
Charles E. Wilson, president of Gen 
eral Electric Company; and John Sle 
zak, president of Turner Brass Works. 

Again in August 1952, at my invita 
tion the Ordnance Advisory Committee, 


which has been of great assistance, re 
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viewed my organization and system for 
procurement and production. This Ad- 
visory Committee consists of: Harvey 
C. Know!es, vice-president of Procter & 
Gamble Company; Ernest W. Pittman, 
former president of Interchemical Cor- 
poration; C. Jared Ingersoll, chairman 
of the board of the Kansas, Ok 

a | lahoma, & Gulf Railway Com 
pany; Martin H. Eisemhart, 

, 54 chairman of the board of Bausch 


& Lomb Optical Company; and 
Stanley ¢ 


Esso Standard Oil Company. 


I lope » pre sident of 


On various occasions during this criti 
cal period, particularly in the spring of 
1951 and in January of 1952, we met 
with a group of advisers whom we call 
This 


principal 


our Purchase Policy Council. 


council, in addition to the 


members of my own staff, includes: 


Irving A. Duffy, vice-president, Ford 
Motor Company; E. T. Gushée, vice 


president, Detroit Edison Company; 
Robert Downie, president, Peoples First 
National Bank & Trust Company, Pitts 
burgh; and other important members of 


the financial and industrial community. 


The District Chiefs 


In addition to those whom I have 


mentioned specifically, Ordnance has a 


group 
reason of having outstanding citizens 


very important of advisers by 
serving as civilian chiefs of eleven of 
my district ofhices. Most of these civilian 
district chiefs also have advisory boards 
composed of outstanding citizens of the 
community. 

With these various groups of advisers, 
Ordnance has explored many of the 
problems of ammunition procurement 
and production, including our organiza 


We have 


from these groups valuable suggestions 


tion and methods. received 


and assistance, and as a result some im 


our 


portant improvements in 


been made. 


had 


firmed Im my mind the sound 


procurement have 


In general, I have con 


ness of our organization and 


the efficiency of our methods. 


Te acquaint you with the extent to 
which we avail ourselves of the know! 
edge and experience of many people, 
! am making available to the subcom 
mittee a full list of these outstanding 
and patriotic citizens. 

The process leading up to the pro 


curement of ammunition begins with 


operations plans prepared by the Army 
General Staff. The process, guide lines, 
computations, and reviews required to 
translate these operational plans into 
requirements for troop use and reserves, 
thence to the preparation of a budget 
for presentation to the Congress, will 
be explained to this committee by other 


witnesses. 


Higher Authority 

I desire at this time to make it clear 
that Ordnance is responsible for tur- 
nishing cost estimates and for the com 
putation of quantities of items strictly 
in accordance with the plans and guide 
lines established by higher authority. 

After the Congress passes an appro- 
priation act and funds are made avail 
able to the Army, it is then legally pos 
sible to enter into contractual proce 
dures involving the ex pe nditure of these 
funds. This does not mean, however, 
that Ordnance is free to obligate these 
funds. 

At the time the money actually be 
comes available to the Army, and in ac 
cordance with established guide lines, 
a detailed listing is prepared covering 
those specific items and types of am 
munition to be procured, 

Only upon approval by higher au 
thority of such a specific list tor pro- 
curement is the money made available 
to Ordnance authorized for obligation 
and expenditure. These specific lists are 
known as “approved programs.” 

I believe that it is equally important 
to understand that all the money ap 
proved for the procurement of ammuni 
tion in any fiscal year does not come to 
Ordnance at one time. Throughout the 
fiscal year additions to the program are 
continually being passed to Ordnance, 
each of which requires new procure 
ment actions. These additional monies 
irom sey 


and programs come 


eral sources: 
1. In 


a considerable amount of 


recent years there has 


been 
money placed in ammunition 


production for military assistance to 


Joreigp countries, 

2. Army Ordnance produces many 
items of ammunition for the Navy. Ma 
rine Corps, and the Air Force—orders 


for the procurement of which come 


trom those services at Various times 


throughout the year. 


3. On several occasions the Army has 
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Chart A. Status of the Ordnance Corps ammunition program for the Army and all customers as of March 30, 1953 


reprogrammed to ammunition procure 


ment, funds originally allocated to 


other items. 

4. In addition, money resulting from 
SAVINGS 1S constantly fed back into the 
Since the start 


ammunition program, 


ot volume procurement we have been 
able to lower steadily the actual cost of 
most ammunition, 

For example, the cost of ammunition 
per ton in 1951 was $1,526; in 1952 this 
was reduced to $1,308; and so far in 
1953 is down to approximately $1,272 
per ton. 
thes« lowered 


Savings effected by 


Army tor re 


approval is re 


costs are reported to the 
programming, and 
quested for the purchase of additional 
quantities of the most needed types of 


ammunition, 


Additional Funds 
s. An additional source of funds for 


the ammunition program is by reim 


bursement for transfers from stock. The 


representing the value of these 


Army 


and may be used for additional procure 


money 


transfers goes to the credit of the 


ment when so approved by higher au 
thority and transmitted to Ordnance. 


Upon receipt of authority and money 
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to procure a specihc quantity ot am 


munition, my organization § starts the 


actual procurement 1ob Whenever we 


are reasonably certain ol the items and 
quantities that will be approved, | 
direct my organization to begin imitial 
procurement acthon before actual a} 


| 


prova and money 1s receive d 


Ordnance Alert 
The ce ree 


moved rapidly 


to which Ordnance has 
and frequently well in 


dv: of the receipt ol funds—to 


transmit procurement actions to the 


Ordnance Ammunition Center and the 
arsenals will be made evident to you in 
a moment. 

My field headquarters must at this 
point perform the most important oF 
eration of c mputing, against the quan 


hed ammunition 


tities of fins items to 
be manufactured, the quantity of each 
| | 
component to p wed under contract 
with industry and the required s hedule 
deliver 
Dinis yrou 
tron 18 e&Ss t 
production ind 
ment. Schedules 
ammunition components 


prepared the actual job of pl 


requirements under contract 


dustry 1s launched 


} | j ly! 
I he iocating o suitable 


manutacturers to produce t! 


ot different components in the 


nition program the negotiation 


tracts with those manutacturer 


the rece plane ol full responsibly 
the legality ind correctness of ti 


curement proces 1 part ol 


portant work that | have 


the Ordnance procurement di 


lo vive the committee some 
the magnitude and complexity 


task, | should like to make 


t] committee 


vhich control ou contracting 


ind the rel hetween 


tracting otheers 


our ammunitios 


Firm Agreement Needed 


Only when a firm aygreet 


ii 


heen made, binding both the 


rent ind the ontractor, doe 


ider the 


complexity « C,overnimec 


] 


racts and the substantial i! 


money involved cause both 


ire bye lore an 


Com luded., 











In 1950 there was no ammunition in 
dustry for the production of metal com 
ponents, Our reserve plants for the pro 
duction of powder and explosives and 
tor the loading and assembly of finished 
ammunition were far from being in a 
state of immediate readiness for produc 
tion. 

Phe reéstablishment of an ammuni 
tion industry meant bringing new pro 
ducers into the program, which natu 
rally introduced additional complica 
tions and factors of delay. 

Expansion Encouraged 

Maximum effort has been devoted to 
encouraging contractors to finance, 
through private or commercial sources, 
the expansion of facilities and purchase 
ol production equipment necessary for 
the manufacturer of ammunition. 

Since ammunition components are in 
no sense standard commercial products, 
and since no contractor could be as 
sured that the ammunition production 
program would continue for any con 
siderable time, it has in most cases been 
necessary to supply Government-fur 
nished equipment to contractors. 

To date we have invested approx! 
mately $goo0 million in facilities and 
produc tion equipment for the manufac 
ture of ammunition, Of this amount, 
$667 million has been committed to 
and 


the reactivation, rehabilitation, 


equipping of Government-ow ned plants, 


while the balance is invested in facilities 
and equipment for use by private in 
dustry in the manufacture of metal 
components for ammunition, 

The 


were 


majority of these expansions 


financed from funds known as 
“expediting production,” controlled by 
the Under Secretary of the Army and 
made available to Ordnance only after 
submission of project requests tor ap 
Secretary. 


proval by the Under 


Authority Delegated 
During this important period when 


our ability to select contractors and 


bring in new producers with rapidity 
was of primary importance, | delegated 
to my field commands every authority 
which I was permitted to delegate. In 
spite of this, we encountered many 
contracting delays of an administrative 
that resolved only after 


nature were 
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carrying individual cases to higher 
authority for decision and approval. 

I realize that conditions may not 
have favored the introduction of many 
methods and delegations of authority 
mobili 


usually associated with all-out 


> zation. Nevertheless, it 

; ag is a fact that these ad 
ministrative require 

ments limited the 

speed with which we 


tracts and obligate funds. 


could enter into con 

I feel strongly that my organization 
has a good record for the commitment 
and obligation of funds in view of the 
many laws, regulations, and procedures 
that govern and control our actions in 
this area. 

To illustrate our accomplishments 
in this field, this chart [Chart A, p. 49] 
shows the flow of funds for the fiscal 
years 1951, 1952, and 1953 into the 
Ordnance Corps for ammunition pro 
curement and into contracts for the 
production of ammunition. The chart 
shows all the money available to Ord 


nance for authorized procurement of 


ammunition received from any source 
during this period. 

The chart indicates clearly that orders 
are received in increments of 


Each 


upward represents additional orders. 


Varying 


size throughout the year. step 


Each drop downward indicates the 


withdrawal of meney or orders from 


the system. 
You will note that during fiscal years 


and 1952, Ordnance committed 


Ig5l 


orders to field agencies generally well 





“For many months after the out- 
break in Korea there was no 
priority system for regulating 
the delivery of metalworking 
machine tools. Our contractors, 
after receiving optimistic prom- 
ises of delivery from machine- 
tool builders, encountered one 
sethack after another on the 
order boards.” 





in advance of full authorization for 
procurement from higher authority. 
The 


chart shows the net dollars placed on 


heavy broken black line on the 


contracts for the production of ammuni 


tion. You will note on the chart during 


the first six months of fiscal year 1952 
This 


the difference between contracts actu 


a shaded area. area represents 
ally placed during this period and the 
obligations which we officially show on 


our books. 


Money Returned 
The 
$350 


which was obligated and returned to 


difference amounts to about 


million from prior-year funds 
the Army for reprogramming. This re 
turn was made possible by savings and 
by the cancellation of certain approved 
projects tor the production of new 
items which turned out to be not ready 
for production at that time. 

Examination of the chart for the en 
tire period shows that from the day that 
Ordnance is directed to proceed with 
approved and funded ammunition pro 
curement, my organization has located 
competent contractors, negotiated terms, 
and awarded contracts in an average of 
113 days. 

The 


published here 


summary analysis sheet [not 
Ed.] supporting this 
chart shows in detail the flow of funds 
into and within the ammunition pro 
curement system since the beginning ol 


Ke rea, 


Production Lead Time 

I now would like to discuss produc 
tion lead time, a most important sub 
ject and one in which I know this 
committee has great interest. | want to 
emphasize that production lead time 
begins with the award of the contract to 
industry and not before. 

In carrying out its ammunition-pro 
duction job, industry encountered many 
and problems. The 


difficulties many 


Army Ordnance organization main 
tained constant contact in order to lend 
to any contractor all the assistance that 
could properly be given to him in com 
plying with his contract. 

The major job, however, was in the 
hands of our contractors, aided by the 
national agencies established to control 
the Nation’s resources. | would like to 
tell you about some of the problems 
experienced by our contractors in get 
ting into production, 

In the early stages of the ammunition 
program, and particularly during early 


1951, we and our contractors felt that 
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we were taced with an all-out emer 
gency and that we would have available 
all the resources and priorities that go 
with such an emergency. Based on this 
impression, we and our contractors 
greatly underestimated production lead 


time. 


Key to Production 
Machine tools are the key to getting 
The 


1951 had not felt the 


into production. machine-tool 
builders in early 
full impact of defense production re 
quirements. Contractors, accepting as 
valid the optimistic delivery promises 
given them by the machine-tool pro 
ducers, and also believing that immedi 
ate emergency procedures and priorities 
would be available to them, estimated 


that they could install these facilities 


and get into production in a few brief 
months. 

Ordnance, likewise thinking in terms 
of emergency action and overriding 
priorities, accepted the contractor's es 
timated schedules. 

Conditions did not develop as antici 
Machine-tool deliveries 


pated. were 


badly delayed. Contractors encountered 
all the obstacles that are inherent in 
attempting to expand rapidly in an 
economy already operating at a very 
high level. As a result, new producers 
required almost twice as long to get 
into production as they had anticipated. 

Even after first production began, 
machine-tool and material problems im 
peded rapid acceleration to full pro 


The 


original estimates and actual achieve 


duction. difference between the 


ments has come to be known as 


“slippage.” 


Production Rescheduled 


During that early period we were 
loath to accept the full impact of con 
ditions as they developed. We resched 
uled production more than once, each 
time reflecting the difficulties encoun 
tered, but still with a certain unwilling 
ness to accept the fact that conditions 
would not improve. We knew our con 
tractors were doing their best, and we 
had confidence in them. 

Our last general rescheduling took 
place right after the steel strike of last 
that sufhcient ex 


summer. By time 


perience had been gained to warrant a 
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new approach to the all-important prob 
lem of scheduling, and as a result we 
lead 


times which we felt could be improved 


established average production 


only under exceptional circumstances. 

We had learned that without a major 
change in the conditions governing this 
preproduction period, a new producer 


ot an important ammunition com 
ponent, who needed to acquire and in 
stall substantial production equipment, 
would only begin his first small pro 
duction about twelve months after the 
contract had been confirmed, 

We als that a 


learned contractor 





Major General I 
Chiet ot Ordnance 
Department t the Art 
Washington 25, D. ¢ 
Dear Su 
We are 
dicating 
tumes for the 


submitting herewith 
Kivation and rocduct 
production of 
mmmunition 

It 3 ur opinion that t 

hown on this ch 

nent of twelve 
1 contract t t 
ot eaghteen m 


im? a peruxl 


mning 1 contract to tull 
duction, represents normal a 
ments tor this type of indu 
It us probabl true th 


unusual mditions thi 


somewhat compre d 
tion of time required woul 
ion, be the exception rather 


W base the abov 


upon our knowledge of time requirement 


opinion 
necessar to activat man tyi™ a incu 
tnal operations but also upon tl re 

of our concurrent sur runithe 


component manutacturer 


Re pecttull 
Mrap-Carn 





must be provided with an additional or 
continuation order at least four months 
before he finishes production of his cur 
rent orders in order to plan and secure 
essential materials and keep a trained 
work force. 

After production of the shell or car 
tridge case by the contractor, we still 
need two months for the cycle of ship 
ment, loading, assembly, and acceptance 
testing before the finished ammunition 
is produced, 

It is clear to us therefore, that con 
tinuation orders must be placed with 
our metal parts producers at least six 


months before we produce the last of 


our previously scheduled quantities of 


complete rounds of loaded ammunition, 


Special Difficulties 


Returning for a moment to some ol 
the special difhculties which hindered 
our contractors and impeded the rapid 


beginning of production, | would like 


detail the need tor 


and production 


to mention in more 


machine tools equip 
ment, 

In 1g50 we had some reserve mac hine 
tools in storage, other than those in 
stalled in stand-by plants, which had 
been retained atter World War IL. Dux 
to the disposal regulations in effect after 
the last war, and other actions affecting 
the tools which could be retained, this 
reserve did not in any case leave a com 
plete line of tools for the production ot 
any one item of artillery ammunition 

Most of the tools in reserve had hard 
wear during the last war and required 
extensive re building before be Ing putin 
service. As a result, although we were 


able to ease the strain on the machine 


tool industry by making these tools 
available to our contractors, production 
could still not begin until the gaps were 
filled and new tools secured to complet 
the line. 

In addition to the dithculties affecting 
the procurement of all machine tools, 
important types of heavy tools, such as 
the large presses used in cartridge-case 
line S, require 4 mhuinimum of ten months 
to build, thus emphasizing in still an 
other way the lead time required by 
ammunition producers 

For many months after the outbreak 
system 


in Korea there was no priority 


for regulating the delivery of metal 


working rhc hine tools, Our contrac tors, 
alter receiving 


opumistic promises of 


machine-tool builders 


setback 


order boards 


delivery trom 


encountered one after another 


on the 


Confusion Scored 


As late as June 1g5t the machine 


tool industry till complaining v« 


was 
hemently about the confusion regarding 
price ceilings, lack of priorities for ma 
terials, financing difhculties, and man 
power troubles, It was not until July 0 
rgst, that the first directed priority ac 
tions were applied to machine tools 


\lso during this period, ammunition 
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did not enjoy a special priority position 
over other defense matériel. In fact, it 
was not until December 1951 that any 
portion of the ammunition program re 
ceived special priority recognition out 
side of the Army. At that time, seven 
types of artillery ammunition 7 
were placed in a special emer ‘ 
gency category. 

Similar although less control 
encoun 


ling difficulties were 


tered in securing adequate 
quantities of the special mate 

rials required for the manufacture of 
ammunition. An effective controlled 
materials plan was not in operation 
until July 1951 and did not operate to 
assure all needed materials for ammuni 
tion until some time after that. The dif 
ferent types of steel and other metals re 
quired for the ammunition program, 
and the scheduling of our requirements 
by NPA, dislocated the normal chan 
nels used by our contractors for secur 
ing materials and created many situa 
tions requiring emergency action. 

Our contractors had no more than 
glimpsed a solution to these material 
problems when they were hit by the 
steel strike, which naturally disrupted 
all normal supply channels, Ordnance 
stepped in and transferred steel to pro 
ducers of the most critical items. 

I could add many details, but to save 
the tume of the committee I am making 
available an amplified analysis of the 
machine-tool and material problems for 
your further consideration, 

I am emphasizing the machine-tool 
problem because tools create the major 
problem in setting up new facilities 
and getting production started and be 
cause the difficulties encountered by our 
contractors in that field were the major 
impediment to earlier production from 


initial orders. 


Not End of Story 
So tar I 


only as applied to the contractors pro 


have discussed lead time 
ducing important metal components of 


ammunition such as projectiles, cat 
tridge cases, and fuzes. The production 
of a finished empty shell is not, how 
ever, the end of the story. There is still 
much to do before we have a round 
of finished ammunition. 


However, before leaving the field of 
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metal-component manufacture I should 
like to present a chart to illustrate the 
lead-time period in detail as it applied 
to producers of the type of components 
which I have mentioned. 
This chart {Chart B, p. 53] was not 
prepared by my organization, 
Mead-Carney & Com 
New York City—a 


group of recognized industrial 


but by 


pany of 


engineering specialists. It pre 
sents their findings as to the 
fundamental and __ inescapable 
elements that governed the production 
lead time encountered by new produ 
ers in setting up their plants to produce 
these more important metal compo 
nents. 

This chart illustrates . . . on a time 
scale the various actions and prepara 
tions required to set up a plant for 
volume production of a reasonably difh 
cult metal component of ammunition, 
such as the empty projectile for medium 


and heavy artillery. 


Every Effort Made 

There are many things to be done, as 
you see. Every effort was made to carry 
on these varied actions simultaneously, 
but this is not always possible. For ex 
ample, the installation of a machine tool 
must wait until the tool is received. 

Not 


but our 


all equipment arrives at once, 
contractors did not wait for 
everything before first attempts at pro 
duction. As soon as the plant received 
one of each type of equipment required, 
the manufacturer turned out a small 
trial quantity, known as a pilot lot. 
These first lots from new producers 
must be thoroughly inspected and 
tested, for errors left to stand at this 
point will cause the production of bad 
shell or cases—wasted time and money. 
Often the first small lot was almost but 
not quite up to the exacting 
standards for safe and efficient 
ammunition, and changes and 
adjustment in tooling were re- 


quired before the production 


line could be started up in earn 
est. The first regular production 
lot is watched most carefully. If it is 
good, it means that tools and methods 
are satisfactory and the contractor can 
begin to reach for volume production. 


\t this point the contractor was still 


ae 


a long way from being able to turn out 
the full expected capacity of the line. 


Machines and equipment were still 


coming in, being installed, tooled, and 


tested. More workers had to be hired 


and trained to efhicient performance. 


18-Month Average 

Finally, on an average of eighteen 
months after the award, he was able to 
produce the expected quantity from a 
single shift and was on his way toward 
capacity output. 

Along with this chart I would like 
to read into the record this letter from 
the Mead-Carney Company | see p. 51], 
stating clearly their professional opinion 
with respect to lead time for ammuni 
tion production during this emergency. 

These facts support and confirm our 
own conclusions. There were exceptions 
to the average periods shown, and im 
provement is always possible for a tew 
plants if brought along under the high 
est priority. 

12- to 18-month period 


However, the 
for establishing production at a sub 
stantial rate has held good for the most 
important and highest dollar-value 
metal components of ammunition. 

Returning now to the fact that the 
production of the projectile does not 
mean finished ammunition, | would 
like to bring out some ol the special 
factors in the production of safe, eth 
cient ammunition that control our pro 
cedures from this point on. 

Ammunition is a death-dealing com 
modity. Our first responsibility is to the 
We 


that ammunition is sate to 


American soldier. must be abso 
lutely sure 
handle, safe to ship, move, and even to 
drop accidentally; that it will still be 
safe and dependable after long exposure 
to wind and rain, heat or cold, and yet 
be certain that it will function surely 
and effectively at the precise in 

stant the soldier wants it to. 
That is a big responsibility. 
certain, We 


To be absolutely 


cannot overlook any of the 


many operations that go into 
the making of the final product. 

Every component must be rigidly in 
spected during and after manufacture 
and finally tested the hard way—by 
actually firing samples selected at regu 


lar intervals and assembled with stand 
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Chart B. Activation and production lead time for heavy 


ard components previously tested and 


selected for the purpose. 


Samples Tested 

Samples of cartridge cases and pro 
jectiles taken at the contractor's plant 
are shipped to our proving grounds and 
tested by actual firings. Satisfactory tests 
of these samples permit shipment of the 
manufacturer's lot to the loading and 
assembly plants. 

At each step of the loading and as 
sembly process certain samples must be 
test-fired. That means test-firing each 
lot of loaded fuzes, boosters, and 
primers. Each lot of powder must be 
carefully tested in order to establish the 
exact Quantity needed to secure the pre 
cise standard velocity and thus the ac 
curacy required to hit the target. 

Finally, samples from each lot of 
finished ammunition must be test-fired 
at regular temperatures and at extremes 
of heat and cold before it is turned into 
distribution channels with our stamp of 
final approval. 

This careful step-by-step inspection 
and testing has paid off. We have the 
safest to handle and use, the most ac 


curate, most effective, and most de 


pendable ammunition in the world. But 


the process takes time. 
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Even with most expeditious handling, 
this cycle of testing, shipment, loading 
and assembly, testing, and final release 
consumes about two months more, 
added to the production lead time for 
the metal components. 

This matter of lead time is the hard 
fact of life that controls the deliveries 
and, therefore, the expenditure of funds 
devoted to the production of ammuni 
tion, 

In every war it has been the same, 
and every military man and industrial 
ist in the production field has had to 
contend with a general unwillingness to 
recognize the fact that complicated 
military items cannot be produced over 
night by industry previously devoted to 


other types of manufacture. 


Lead Time 


The importance of lead time in its 
influence on rate of expenditure of 
funds—or production—becomes appar 
ent when it is realized that during fiscal 
year 1951 over mnety per cent of the 
dollar value of ammunition orders 
placed went to contractors who required 
either new facilities, production equip 
ment, or the rehabilitation and reactiva 
tion of Government-owned plants be 


fore commencing production. For 1952 


metal components. 


the proportion was about sixty per cent. 

To keep pace with the steadily in 
creasing needs for ammunition we are 
still bringing in new producers who 
will not reach substantial production 


until eighteen months from now. 


Thirty Months Needed 

With the most expeditious action in 
placing contracts, with the best efforts 
on the part of industry, and every pos 
sible assistance from Ordnance, it takes 
about 30 months—2', years—from the 
date of availability of funds to liqui 
date completely, by deliveries and ex 
penditure, the money committed to a 
new producer on a first order for rea 
sonable quantities of an important am 
munition item, 

This time schedule changes gradually 
as a greater percentage of continuity 
orders can be placed with going pro 
ducers. At best, however, a normal one 
vear production run requires twenty 
me months to liquidate the contract 
completely, since funds must be avail 
ible to Ordnance for the new order, on 
the average, nine months before pro 
duction ends on the previous order. 

These are the cold facts with respect 
to the rate at which production can be 
started virtually from 


secured when 
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zero, as was the case in the present 
emergency. 

The guantity of ammunition that can 
be produced depends, of course, on the 
amount of money put into the am 
munition program and when it is put 


there. 


Greater Production 


If very large sums had been allocated 
to ammunition production shortly alter 
the Korean outbreak instead of in in 
crements throughout the two years, 
initial production may not have started 
sooner, but the number of producers 
and the total production could have 
been proportionately greater. 

Comparison with the period 1941 to 
1943 under the mobilization conditions 
will show this very 


of all-out war 


clearly. In no year of that war were 
production goals fully achieved. Yet be 
cause the goals were higher, the total 
production was higher. 

In the light of these facts, the curve 
fon chart A, p. 49] showing expendi 
tures, Which of course means produc 
tion, represents good achievement. You 
will note that total expenditures by the 
end of this month exceed the total of 
$2.9 billion available for ammunition 
procurement during fiscal year 1951. 

There is a slight increase in the total 
lead time when new large amounts of 
money are made available for ammuni 
tion procurement, but the general po 
sition improves as we are able to place 
continuity orders with going producers, 
provided new money is available far 
enough in advance to maintain the rate 
of production, 

In spite of many complex problems 
and some unfortunate delays which are 
easy to evaluate after the fact, the com 
industry and Army 


bined efforts of 


Ordnance have achieved a rate of in 
crease in ammunition production that 
compares favorably with the past per 


formances in the same field. 


Quality Improved 

We have greatly improved the quality 
and the safety standards of our ammu 
nition over World War II production. 
There is substantial capacity in produc 
and facilities are still 


tion today new 


being brought into production, Produc 


tion rates tor the most important types 
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of ammunition—those that have been 


short in every war—are mounting every 
month. 

These achievements have been ac 
complished in full accord with the laws 
and regulations governing procurement 
during this limited emergency. The out 
put of the ammunition production lines 
is being distributed in accordance with 
priorities and allocations set by the es 
tablished authorities. 

I do not mean to say that I am satis 
hed, or that no mistakes were made. 
In a program of this size and complex 
there will be 


ity it is inevitable that 


some errors—errors that are easy to 
evaiuate after the fact. 
For example, had we 
been able to appreciate 
fully in advance the 

problems that occurred 

in the production of 
105-mm, steel cartridge cases due to 
technical difhculties, we certainly would 
have expedited our program for the re 
covery and reuse of fired cases. 

I consider ammunition to be the most 
essential of the munitions of war and 
the one most susceptible to unpredict 
able changes in requirements. I feel that 
the only successful philosophy, as ap 
plied to production and to reserves of 
ammunition is that we must have “too 


much, too soon” rather than attempt 


to meet requirements by a plecemea! 


approach. 


Strongest Efforts 


Army Ordnance will continue to 
exert its strongest efforts in this field 
to the limit of funds, objectives, and au 


The 


presently available behind our ammu 


thorities allowed to us. money 


nition contracts “will be spent” as 
rapidly as the combined efforts of in 
dustry and Ordnance can convert con 
tracts into finished ammunition. 
Meantime, the rate of increase in 


production and adequate available 
funds to carry the program are the two 
best indices of real momentum. In the 
last analysis, “adequate available funds 
means unspent money. 

If ammunition production is to con 
tinue at a high rate in the future, new 
funds must be available in time to b 
converted into contracts and allow pri 
ducers essential lead time before pres 


ently available unspent money is used. 


bulk of the 


gram currently tunded, orders will run 


For the ammunition pre 


out twelve to fifteen months from 
now. 

Much detailed information has been 
made available to representatives of this 
subcommittee by my organization, and 
we are ready and willing to answer any 


further questions. 





THE SUPPLY 


hot-rolled 


manufacturers 


At one 


round steel bar for 


tune the supply of 


shell 


using the cold-extrusion process was a 


cause of concern, and it has limited the 
number of contractors we have dared to 
illow to use this very efhcient 


It has 


uur shell contractor 


process 


been necessary to stecr most of 


toward World War 


Il methods of fabrication simply because 


the type of billet steel that could be used 


| } j | mn 


be produces | 


} , 
couk iimeost any steel 


because the demands of com 


jul = not 


mull and 


mercial production ¢ serious) 


compete with that typ. 


loday our most sero materials 


problem is the availabilit steel for 


cartridge cases. This is a type of plain 


carbon steel but one that must be made 


to exacting standard It is normally 


supplied in the form of disks from the 


stecl mills directly to the cartridge-case 


contractor. The first steel company in 


this business after July 1950 was Armco, 


which had pioneered in cartridge-case 





OF MATERIALS 


World War 
Later Inland and Bethlehem were en 


couraged to undertake the 


steel during the Second 


supp ind 


those three today a the sole sources fo 


maintaining our cat industi 
Their 
industry two from now A] 
NPA h ured Ordnance that 


truige -case 
output will not be enough for th 
months 
though 
our need wil met trom other 
source Ordnance s tar cannot share 
that optumisn 
Were we to throv 
part of our artill 
shortage in 


That 


answer to th 


duction into bra 
the country would result at once 
is definite and is not the 
Nevertheless, we 


staxkpile brass 


problen 
disks 
disks 
Merle H. Davis, chief 
Branch 


igainst potential 


shortage of steel From a state 
{ Brig. Gen 
dmmunition 


Office 


ment ¢ 


of the Industrial 


Division f the Chief of Ordnance 


included in General Ford's testimony be 


fore the Senate Subcommittee 
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James L. Walsh Prize Essay Contest 


* 


As announced in the last issue of OrpNANcE one thousand dollars in cash 
will be awarded by the American Ordnance Association for the best essay in 


the field of ordnance preparedness. 


@ The award will be made annually by the Association in memory of its late 


president who was one of the founders of the Association, Col. James L. Walsh. 


@ All members of the Association who have not reached their thirtieth birth 
day are eligible to enter the contest. The prize-winning essay will be published 
in OrpNance magazine, the bimonthy journal of the Association. All essays 
submitted will be considered for publication in Orpnance. Authors of nonprize 

winning essays will be paid the usual publication rates for articles if published 


in the magazine. The topic for the 1953 contest will be: 


“It is sometimes said that modern weapons have become so complex that 
their use and maintenance can be assured only by engineers and tech- 
nicians of more than average skills. Discuss the truth of this opinion in 
the light of manpower limitations and what steps might be taken to assist 


in the solution of the problem.” 


@ To be eligible, essays must be submitted on or before October 1, 1953. Articles 
must not exceed 3,000 words. They must be typewritten, double-spaced, on 
paper approximately 8, by 11 inches, and must be submitted in triplicate, 


each copy complete in itself and firmly bound together. 


@ The name of the competitor must not appear on the essay. On the essay a 
nom de plume will be used. The name and address of the contestant must b 
typed on plain paper and inserted in a plain sealed envelope on the front of 


which his nom de plume must be written. 


@ Essays with identifying envelope must be mailed in a large sealed envelop 
marked “Walsh Prize Essay Contest,” to the Secretary, American Ordnance 


Association, 705 Mills Building, Washington 6, D. C. 





Ordnance Reliability 
through 


Quality Contro 


Maj. Gen. Leslie E. Simon 


Assistant Chief of Army Ordnance for Research and Development 


"Wi is past is prologue.” 
This motto is engraved in 
stone on the base of a monument out 
side the Archives Building in Wash 
ington. A story is told of a Washington 
tourist who observed the inscription 
and asked his taxi driver what it meant. 
After some hesitation, the driver replied 
with more perspicacity than he knew, 
“That means you ain't seen nothin’ 
yet!” 

For One Purpose 


Experimentation, testing, and the 
taking of data are primarily for one 
purpose—to make predictions. The fact 
that, in the past, a sample of things 
were tested and a percentage failed is 
of little intrinsic value. The really im 


portant results of the test are: 
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1. The inferences that may be drawn 
about how the untested remainder 
of the things will perform in the 
future, and 

2. The changes that may be made in 
the things yet to be produced so 
as to reduce the percentage 
of failures therein. 

Quality-control procedures ; 
can do much to assist in treating ¢ 
tests and experiments as pro > 
logue to a more satisfactory fu 
ture rather than consigning the data 
with much of its vital content to the 
archives. 

Furthermore, if the quality-control 
procedures that have done so much to 
improve the reliability of ordinary 
manufactured products can be adapted 


to the large problem of reliability of 


complex equipment, perhaps we “ain't 


seen nothin’ yet.” 


Transition Not Easy 
The 


product of a factory production line to 


transition from control of a 
control of a complex assembly from 


many production lines (such as a 
guided missile) is not easy. The mili 
tary technical services are in the same 
dilemma as much of the rest of mod 
ern society in that men know in large 
part what the answers to many of their 
problems should be but do not know 
the methods that should lead to the 
solutions of the problems. 

Briefly, and almost facetiously, we 
know the answers; it is the questions 
that we do not know. This anomaly 
method 


1S inhere nt in the scientific 


which can be characterized as the 
orderly procedure from Aypothesis to 
experiment, to judgment of hypothesis, 


and around the sequence again and 


again. 


Many Hypotheses 

Hypotheses are generally in ample 
supply, even though good ones may be 
largely dependent on genius or intui 
tion. The volume of suitable hypotheses 
is attenuated in a practical way by the 
criterion that the solution to the prob 
lem at which they are aimed should be 
potentially feasible in the existing state 
of science and technology. 

Scientific progress is limited also in 
marked degree by the analytical ability 
of the experimenter in devising means 
for the experimental verification of the 
possible alternative answers that have 
been postulated. 

Quality control has contributed much 
to the realization that analytical acumen 

is keenly sharpened by prior 
organization of work into vari 
ous types of experimental de 
signs. 

The 


know n to have 


variability in data is 
very important 
bearing on the confidence that can be 
placed in them. The accuracy and pre 
cision of measurements (dealing re- 
spectively with the general level and 
the scatter of the values) have come to 
have relatively well defined meanings. 
amount ot 


It is realized that the 


testing that needs to be done depends 


ORDNANCE 








on the variability to be expected when 
all the surrounding conditions have 
actually been constant. The questions 
ot when, and where, and how much to 
sample and test can be answered by de 
signing an experiment which will per 
mit assessing the importance of all the 
known sources of variability. 

The concept of using inherent varia 
bility (the variability still present in 
a State ol control ) as the basis for 
determining when real changes in prod 
uct or process have occurred has been 
chiefly 


extended to manufacturing 


through the use of control charts. 


Parallel Growth 


Since building reliability into com 
plex systems seems analogous to and, 
in part, predicated on quality control, 
let us take a look at the parallel growth 
of quality control and the growth of 
complexity of military equipment. 

The first Ordnance item to be fully 
subject to statistical quality control was 
the simple artillery primer. This work 
was done at Picatinny Arsenal in the 
was no. spectacular 


early 1930's. It 


achievement. It resulted merely in 
somewhat more reliable, more uniform 
artillery primers at lower cost. 


The system Was soon expanded to 


many munitions components, such as 
fuze parts and the explosive filler of 
artillery shell, but it 
World War II that quality control was 


applied to a whole munitions assem 


was not untl 


bly, the small-arms cartridge. The work 
paid great economic dividends 
in World War II, and the work 
of World War II, in turn, paid 
great dividends to the science of 


quality control. 


However, it was not until the ee 


that this scientific disci 


Ke rean 


pline was extended to a whole ammu 


war 


nition system, the 105-mm. howitzer 
ammunition, 

A complex system must be brought 
under control in order to establish sta 
tistical quality control of the complete 
round of ammunition. The illustration 
on page 56 shows a 105-mm howitzer 
in action in Korea. 

The comp!ete-round assembly line is 
in a plant covering hundreds of acres, 
into which flow from all parts ot the 
country tuzes, boosters, empty pro 
jecti'es from various metal-parts manu 
facturers, high explosive for filling the 
she ls, empty cartridge Cases, smokeless 
powd r, an 1 other components, 

Suppose that one can establish quality 


contro! on each important operation of 


An experimental guided missile takes off aided by booster rocket. 


¥. 
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SE 


the complex assembly line; is that 
enough? By no means! 

One soon discovers that, to have real 
control system must ex 
tend back to the maker of the 


shell so as to control reliably the cavity 


reliability, the 
empty 


and the weight of the empty 


shell. Similar controls must te 


in the work of the contractors 
for other parts, the work ot their 


subcontrac tors, and sometimes 


must extend to sub-subcontrac 
tors. 

Similarly, controls must be extended 
forward to the sampling, testing, and 
analysis procedures of the proving 
grounds 

The quality-control procedures coy 
ering all these problems for a typical 
assembly line recently were devised and 


installed by the Quality Assurance 
Group of the Bell Telephone Labora 
tories under contract to the Industrial 
Ordnance Corps. 

ha ‘ 


earlier 


Division ot the 


This work could hardly been 


possible at a very much dat 


because it required tor its fruition the 
creation of new knowledge by the joint 
work of science, industry, and govern 
ment, the broad dissemination of this 


knowledge, and the training of many 


engineers in quality control 
Let us glance at a few of the advan 


tages and benefits of this piece ol work 


The average lot of ammunition during 
World W if ll was 


4,000 rounds Ihe 10 


tion 


between 
» Nath 
shipped to Korea 
been in uniform lots of 


rounds. 


Enormous Saving 
When one considers the fa 


artilleryman must fire trial fire 
lish the calibr ition of each lot 
that the 


ammunition saving 


mous. However, what is tar me 


portant as the increased accura 
The dispersion of this ammunition | 
1 small traction of the 


disper m of 
I 
the yeneral run of ammunition that 


ha c 


rhicoere 


xisted heretotore, thereby in 


hats ol the taryvet im le 


i mace and ie ime that 
the pl 1 the t I 


needed, It is pre bably the most 
that 


advance in amm inition 


curred since the introduction ¢ 


le ss powade I. 
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Proposed guided-missile reliability 


organization 


for Army Ordnance. Solid 


lines show command channels, dotted lines indicate liaison and information flow 


\t the same time, economies intro 


duce n the process not only pay tor 
th ‘ procedure, but it is also prob 
able that the savings on the first large 
lot offset all the money that Ordnance 
has spent on quality control since World 
War Il 

The transition from quality control 
of the primer to quality control of the 
complete round of ammunition seems 
yreat. However, the step from the com 
ammunition to the 


plete round of 


puicie nissile is much greater. 


- 


The V-2 Rocket 


Let us consider the German V-2 


Rocket. Meticulous as the Germans 


were about mechanical and engineer 
ny precision, about twenty-tive per cent 
ot the V-2's failed on launching, and 
about twenty-five per cent more failed 
while en route to the target. 

Their launchings were under rela 
tively tavorable climatic and interler 
ence conditions, and their missiles had 
not undergone any prolonged storage. 
\ fitty per cent failure in items as ex 
pensive as missiles is overwhelming. 

Modern guided-missile systems are 
even more complex in terms of the total 


number of parts in the structure as well 
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as in the many 


Although the 


ivailable : 


design of these part 


design details are not 
some idea of the nature of a 
modern guided missile may be obtained 
from the photos on pages 57 and sq. 
Che high degree of complexity increases 
the chances of failure. 

By way of further discouragement, 
because guided-missile 
new, the conditions that they will ex 
perience in use are necessarily very im 
perfectly understood. Therefore, we are 
compelled to work continuously on the 
frontier of existing knowledge in both 
science and tec hnology. 

The tremendous efforts being ex 
pended on the general technical aspects 
of guided-missile development increase 
rather than diminish the effort that is 
required to achieve and maintain re 
liability. 

However, all entries are not on the 
debit side of the ledger. 

Complexity of equip- 

ment is no absolute 
barrier to the achieve- 
ment of reliability, if 
con 


competent and 


scientious men earnestly attack the 


problem. 


The Electronic Numerical Integrator 


systems are 


and Computer (the ENIAC) is an ex 


tremely complex device that contains 


3 ),000 


to thousands of 


over vacuum tubes, in addition 


other components. 
When it was first delivered to the Bal 
listic Researc h Laboratories, Aberdeen 
Proving Ground, Md., it had a relia- 
bility of about five per cent, in the 
sense that it could be made to operate 
satisfactorily only that percentage of the 


time. 


Reliability Raised 
In a matter of weeks, a small crew of 
reliability to sev 


engineers ralse d its 


enty-five per cent, and it was subse 
quently raised higher. 

In fact, the compounding of varia 
bles, although confusing from the engi 
neering viewpoint, is not necessarily 
unfavorable to quality control. Shew 
hart has shown that the approximation 
of the normal probability density distri 
bution is enhanced by increasing the 
number of variables compounded. It is 
the dull subject of organizing for the 
task that is initially of principal concern 
ind not the means—not even the proba 
bility of ultimate success. 

Complex equipment, such as guided 
missile systems, offers a challenge to the 
quality-control profession, It will re 
quire a higher degree of organization 
of all activities involving reliability of 
performance than has usually been con 
sidered necessary. 

As expensive as missiles are, every 
piece of valid data must be gathered 
and utilized—from the inspection re 
sults of the production line to the tar 
results the 


get-practice acquired in 


training of troops. 


Discover Cause 

We must know not only that a fail- 
ure occurred; but, if practicable, what 
part caused the failure and why. We 
must then see to it that the cause system 
that produced the defective part is dis 
covered and corrected and, in serious 
cases, modify the unused items that 
were produced prior to the correction. 

Such a program calls for an organi- 
zation within government, but it must 
be one which will influence even the 
subcontractors of contractors for com 
ponent parts to install quality control. 


Such influence can be exerted at least 
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through the medium of good accept 
ince inspecting such as that done dur 
ing the war in accordance with the 
Ordnance Sampling Tables. 

The chart on page 58 gives an idea 
ot the reliability organization contem 
plated for the Ordnance Corps. Al 
though the ultimate responsibility is 
shared by all who have a part in the 

missile program, this 

ad hoc orgamzation 
should help to corre 
late all the efforts and 
to tocus attention on 
the most critical as 
pects at any given 
time, 

1 he special prob 
lems of quality con 
trol, acceptance in 
spection, check-out 


before firing, feed 


hack of test results, 
measurement of en 
ironmental condi 
tions, planning ol 
component tests, and 
other problems are 


covered in the over 


all plans for func 
tioning ol the organi 
zation. The proposed 
when 


effected, 


organizauion, 
completely 
will consist of: 

1. A Guided Mis 
sile Commodity 
Codrdinator who 
will codrdinate 

all aspects ol 
the guided-mis 
sile program. 

An Ordnance 
Missile 


Com 


Guided 

Reliability 
mittee with rep 
resentation trom 
all branches of 
Ordnance con 
cerned with the 
problem that will 
advise the Com- 
raodity Cvdrdi 
nator on relia- 
bility aspects of 
guided missiles. 


A small 


nent working 


perma 


July-August, 1953 


group known as the Office of the 
Guided Missile Reliability Coérdi 
nator, that actually will perform 
over-all liaison and coérdination, 

. An arsenal reliability committee to 
coordinate arsenal matters concern 
ing design and procurement, feed 


ing information 


to the ® -- 


group. 


from and 
permanent 
\ permanent re 
liability office at 


the missile prov 


ing ground to coérdinate the eng! 
neering evaluation of the systems 
and similarly to feed information. 
. The assignment of liaison and co 
ordination responsibility m relia 


bility matters for specific mussiles 
to individuals or groups in each of 
the following: development agen 
cies and subcontractors, production 
agencies and subcontractors, Ord 
nance inspection and test agencies, 
and field 


Ordaance maintenance 


agencies, and the using forces 
of this 


I AC h 


will 


seyment organization 


have specihic responsibilities lor 


improving and maintaining the relia 
bility of the product. It is to be noted 
that the organization 1s primarily on 
ol liaison and information flow, with 
actual command remaining in the nor 


mal channels. 


Recommend Policy 


The Ordnance Guided 


liability 


Missile Re 


Committee will recommend 
the basic Ordnance policy on reliability 
organization. The Office of the Guided 
Missile Reliability Coérdinator will co 
effort for the 


ordinate the reliability 


entire Ordnance guided-missile pro 


gram. It will directly to the 
Guided Missile 


in the Office of the Chief of Ordnance 


report 
Commodity Monitor 
and will be competent to assist either 


Government agencies or private con 
tractors in developing their individual 
parts of the reliability program. It will 
accomplish its operations normally 
through recommendations, relying on 
the normal command function only if 
required, 

Each group or installation handling 
the missile or missile components must 


designate some of their personnel to be 


responsible tor reliability matters, The 


collection of needed intormation will 
be expedited by well-organized chan 
nels of communication. 

The organization plan provides a 
channel for information not only within 
Ordnance but also between Ordnance 
and the using arms, between Ordnance 
services 


and the other 


developments, and le 


vuided-missile 


tween Ordnance and the industrial 
contractors involved in design and in 
the production of missiles and their 
components, 

It also provides a channel for direct 
information a each ot 


flow of mony 


the non-Ordnance agencies. The plan 
involves people who are competent in 
cnyinecring, people who know he w to 
design test programs, and people con 


versant with acceptance-sampling plans 
! 


ind the technique of quality-contre 


procedures. 


Testing Limited 

Since the amount of complete systems 
testing that can be done is limited béth 
by trme and particu irly by cost, un 
usual detailed attention must be given 
to adequacy ol design and satistactory 
control during manutacture tor guided 
missiles. 

The really bask approach consists of 
applying long-established procedures 
for making the parts and assemblies as 
is high 


possible. Quality must be assured long 


flight 


uniform and of a quality as 


betore the final and destructive 


test takes place This means that many 
contractors and subcontractors not using 
statistical quality control to its fullest 


extent must be persuaded to do so 


Flexibility Needed 


Undoubtedly, some parts of the pres 
ent plan will prove inadequate in the 
light of unforeseen aspects of the prob 
lem, requiring an innate flexibility of 
the plan to adjust to established condi 
There has been a time 


tions, never 


when science and industry have not 


given Ordnance every available sup 
port, and the same teamwork that has 
brought conventional ammunition to 
its present high state of perfection will 
also make certain that our new prob 
lem child, the guided missile, is at least 


acceptably reliable. 





THE THIRTY-FIFTH ANNUAL MEETING 
of the 


American Ordnance Association 





will be held at 


ABERDEEN PROVING GROUND, MD. 


Thursday, October 8, 1953 


with the approval of the Secretary of Defense 


and the coédperation of the Chief of Ordnance of the Army 


8 


Under the auspices of the Commanding General of Aberdeen Proving 
Ground a day-long schedule of current tests and demonstrations of the 
modern weapons of our fighting forces will be witnessed by the members 


of the Association. 


Complete details of the meeting, including reservation forms and railroad 


schedules, will be mailed to all members on September 1, 1953. 


Meanwhile, mark the date on your calendar and plan to be with the 
Ordnance fraternity for the celebration of Ordnance Day at Aberdeen 


Proving Ground, Md., on Thursday, October 8, 1953. 
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The Case for Tanks 


Armored Units Are Versatile Weapons 
In Offensive or Defensive Tactics 


Col. Fred Thorlin 


UST the Korean out 


break in June 1950, many peopk 


prior to 


including some prominent government 
officials—believed that tanks were prac 
tically obsolete. Such people felt both 
the Army and Marine Corps were 
wasting time and money even in train 
ing with tanks already produced. Cer 
tainly, they opined, no more money 


should be spent on new tanks. 


Tanks in Korea 


These thoughts, pleasant as they 
might be, were quickly dispelled when 
the same people heard how effectively 
tanks were used by the North Koreans 
in the opening offensive of the war. 
The North Koreans used medium tanks 
“nontank 


in mountainous so-called 
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country” to spe arhead the long remem 
bered attack which forced our troops 
tanks 


city 


and their light reconnaissance 


southward, almost to the coastal 


of Pusan itself. 

The chant then changed from “Tanks 
are obsolete” to “Where are our tanks? 
Let’s hurry up and make some new 
ones.” 

Fortunately, to handle the enemy 


Korea it 


that we make new tanks. The problem 


tanks tn wasnt necessary 


simply resolved itself into replacing the 


light reconnaissance tanks with U., S. 


medium tanks in time. 


Once there, these medium tanks, 


World War Il 


early Pattons, were more than a match 


Shermans and very 


for the second-hand T34 tanks which 


Army photo 


had been provided the North Koreans 


by the U.S.S.R. (For reasons best 


known to themselves, the Soviets have 
not yet seen ht to provide modern 


North Korea.) 


Little is now heard of tank warfare 


tanks to 


in Korea primarily because of the static 
battle line that presently exists and, in 
cidentally, because enemy tanks do not 


dare to oppose our tanks in duels. 


Not Obsolete 


The silence on tank activities in Ko 
rea, coupled with increased publicity 
about push-button wartare and guided 
missiles, seems to be lulling people 
again into the belief that tanks are 
obsolete. Nothing could be farther from 
the truth. If anything, tanks are of 
more value now than they have ever 
been in the past. 

The possibility of atomic warfare in 
the future has opened up a whole new 
additional field for which the tank is 
doctor ordered. On the 


just what the 


detense, it can withstand atomic ex 
plosions much better than any other 
weapons system. On the offense, it has 
the ability to move quickly into and to 
exploit an enemy area that has suffered 
atomic bombardment, with relative im 
munity from any residual radioactivity 


that may be present on the ground 


Will Remain Useful 


People who deem the tank obsolete 


apparently do not realize that their 
opinion is not shared by top military 
authorities anywhere throughout the 
s| hese 


world. authorities agree, by 


words action, that a completely 


armored, crew served, self propelled 


gun (i¢., a tank) is, and will un 


doubtedly continue to be, very useful 
to any modern army. 

In the United States, fiscal year 1951 
saw the initiation of an intensive pro 
gram to build tanks, principally me 


diums, in sufficient numbers and qual 





Colonel Thorlin served on the 
Joint Army-Navy Staff under 
Admiral Nimitz during World 
War II. He is now chief of the 
Tank-Automotive Development 
Branch in the Office of the Chief 
of Army Ordnance, Washing- 
ton, D. C 














ity which would permit our Army and 


meet any enemy use ol 


its allies to 
force. Certainly, U. S. authorities do 
not consider the tank obsolete. 

Some people are of the opinion that 


tank 


substantially 


modern bazookas have made the 
so vulnerable as to be 
This is not true. Admittedly 
knock out a tank at 


very short ranges, but the fact remains 


obsolete ; 


a bazooka can 


that, in spite of the great numbers of 


bazookas used, not more than 


two per cent of the tanks in 


World War II were lost in that 
manner. 
The 
zookas ever got within damag 


tank. Why 


machine guns usu 


reason? Very few ba 


ing range of a 
not? The tank’s 
ally reach out and splatter suspicious 
hideouts long before the tank is close 
enough to be hurt by a lurking ba 
zooka. And if this were not enough, 
the infantry tank 
scour the ground to make sure no ba 


zooka has been overlooked by tank fire. 


accompanying the 


Summarizing, as long as wars can be 
brought to a conclusion only by physi 
cally occupying strategic enemy ground, 
an army will be needed. And as long 
as an army is needed, tanks will be 
needed. They, together with airplanes, 
ships, and artillery, make it possible for 


the infantry to take actual possession of 


ground with minimum casualties and 
When 


become 


infantry 1s obsolete, 


expense. 
obsolete—but not 


tanks may 
before. 
Contrary to general opinion, Army 
Ordnance itself does not decide that a 
new tank is needed. That decision is 
made by the General Staff usually upon 
the recommendation of the Army Field 
Forces, who are the principal users of 


tanks in battle. 


Tasks Outlined 

The requirement ts couc hed in the so 
called “military characteristics” which 
describe in general terms what military 
tasks the new tank shall be capable of 
performing on the battlefield. 

As might be expected, the user often 
wants a Cadillac for the 
Chevrolet. Or he might, in effect, ask 
for a tank which is “big on the inside 
After con 


price of a 


but little on the outside.” 


siderable debate and a review of feasi 
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bility studies, agreement on what can 
be designed within the limits of techni 
cal know-how is finally reached, 
Army Ordnance then proceeds to 
write technical specifications, intelli 
gible to industry, covering the new 
tank. Ordnance also provides necessary 
technical military guidance and inter- 
pretation of the military characteristics 
to insure the development of the best 
possible tank. 
Incidentally, Army Ordnance 


tanks 


vehicles for 


not only procures and 


other automotive 
the Army but also for the Navy, 
Marine Corps, and Air Force. 
The 


ment of 


procurement of Depart- 


Defense vehicles is 
truly a unified process. 

Army Ordnance then usually con 
tracts with industry for the develop- 
ment of a pilot model of the tank or it 
may, in special cases, have the work 
performed at a Government arsenal. 
About eighty per cent of Army Ord 
nance research and development work 


is performed by industry. 


Evolution Begins 

The evolution of a pilot model of a 
new tank begins: Layout drawings, 
conterences, small-scale wooden models, 
detail drawings, full-scale wooden 
mock-ups, conferences, more detailed 
drawings, and, finally, a metal proto- 
type. 

After that comes a period of testing, 
modification, Aber 


deen, Fort Knox, in the Arctic, in the 


and retesting at 
desert, and in the tropics. 

The reader should realize that new 
tanks are not produced over 
night. In fact it takes from three 


» 


Bie 


to six years before a new tank 
comes off the production line 
alter agreement 

rameters, 

The exact length of time, of course, 
depends on several things—the unusu 
alness of the design and its components, 
the length of time the pilot model is 
tested before being released for mass 
production, the number of “bugs” in 
the pilot model, etc. 

A “bugless” pilot-model tank has yet 
to be made. This, of course, is no news 


to the automotive industry which has 


' 
is reached on baer] 
the general, over-all, design pa 


the same problem with the first pilot 
model of any new car, particularly if 
the change is other than a body design 
change. 

While the telescoping of develop 
ment and production may save tume in 
certain emergencies, it nevertheless re 
sults in considerable extra expense. In 
the author's opinion, a continuous year 
in and year-out tank research and de 
velopment program is the best way to 
attain relatively inexpensive tanks—on 
time. “Feast and famine” budget pro 
grams are always the most expensive 


in the long run. 


Uses Not Understood 


With the above general background, 
it is well that we now more closely ex 
amine the rdle of the tank in modern 
battle. While every American boy can 
discuss strategic and tactical use of air- 
planes with some degree of intelligence, 
there are very few people who have a 
clear idea of the uses of tanks in war. 

This general lack of knowledge is 
probably the principal reason that un- 
informed people are prone to shrug 
off tanks as being obsolete and unneces 
sary. So let’s look at some of the rdles 
in which a tank “pays its way.” At the 
same tume we will put ourselves in a 
position from which we can more intel 
ligently assess the merits of our new 
tanks, 

Tanks are not restricted to the sole 
role of fighting tank duels. Duels, in 
fact, are one of their more unusual 
roles. Tanks are actually very versatile 
weapons and well suited for several 
different tasks. They are useful in the 
attack, in the counterattack, in 
retrograde movements, and in 
the defense. In short, they are 
useful in practically all phases 
of combat. 

Probably the most important 
duty of armor is that of exploitation on 
the attack. In this réle tanks are used in 
mass, not singly or in small numbers. 
The stage is set for this action when 
the artillery bombardment, both air and 
ground, the infantry, combat engineers, 
tanks 


infantry 


and all working to 


gether—have opened a hole in the en 
emy line. Tanks quickly take advantage 
of the situation and pour through the 


hole with speed and surprise. 
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Working together as a team, tanks and infantry make a hard-to-beat combination on the attack 


The enemy, already disorganized by 
the shelling, is suddenly confronted 
with crushing steel] monsters spurting 
out a demoralizing volume of concen 
With 


broken-held running, these tanks tear 


trated firepower. spectacular 
into the vitals of the enemy including 
its sensitive rear elements. So rapid 1S 
the advance of the tanks that the en 
emy has very little time to prepare for 


the attack. 


Demoralizing Effect 

Fear and an overwhelming desire to 
live replace the enemy soldier's judg 
ment and sense of duty. This shock ac 
tion of the tank has a_ psychological, 
demoralizing effect which spells im 
mediate disaster to all but the most 
resolute soldiers. It is not unusual for 
such a battle to be started and 
finished in less than an hour. 

An enemy being destroyed as 
pictured above is almost certain 
to throw in his reserves and ex- 
ecute a counterattack—a coun 
terattack strong in tank strength. Here 


is where superior tanks on our side will 


pay off so that we can destroy the en 


emy tanks and proceed with the mop 
ping-up operation. 


The best detense against an enemy 


tank 


better in firepower, mobility, and armor 


tank counterattack is a better 


protection. An enemy counterattack is 
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tanks 


enemy tanks and 


doomed when pitted against 
which can defeat the 
at the same time stay out of their ef 
fective range. This, by the way, is one 
of the reasons our Army insists on high 
first-round hitting ability for its tanks. 

Tanks are also used in smaller num 
bers. When they are used as an inte 
gral part of the infantry organization, 
a company of tanks usually is available 
infantry In this rdle 


to an regiment. 


they are integrated with the infantry 
and help the infantry capture enemy 
ground. As such they are organization 
ally tied to the mobility of the infantry. 
Designwise, however, the same tanks 
can be used by highly mobile, speedy 
troop units, 


The tank knox ks out 


boxes and opposing tanks which other 


"= 


enemy pill 


wise would stop or delay the ad 
vance of the infantry. The in 
fantrymen, on the other hand, 
support the tank by protecting 


it from mines, bazookas, recoil 


eo less rifles, and other close-range 


threats. 
Almost without exception, tanks are 


always accompanied by intantry—either 


walking, riding on the tank itself, or in 


closely following armored personnel 


carriers, 


Tanks are also very well suited to 


play a key role in retrograde move 


ments, particularly the delaying action 


which is one of the most dithcult of 


military operations. In this typ 


maneuver outnumbered troops 


or slow down the advance of nut 
cally superior enemy troops by su 
sively trading ground for time, Ju 
soon as the enemy has finally 
ranged his troops from the trave 
formation to the battle formation, the 
smaller forces break off the 
ment, 

They withdraw to another re 
battle line yust tar enough way to lorce 
the enemy to again pack up his equip 
ment and go back into a road torma 
tion. Such tactics on the part of the ce 
laver can be fatal if the timing of his 
withdrawal is not just right or if insul 
hicient covering protection is given his 
troops as they retreat in the open trom 
the first battle line to the next line 


sone miles to the rear 


Can Hold Off Enemy 


Who can best stay and hold off the 


enemy until the troops are in position 


on the second line? Yes, tanks, because 


they have armor protection to take a 


pounding, a lot of firepower to deliver 


and only a few men are required for 


the job. 
en otf 


Ihese tanks provide a good ser 


hire against the enemy until the rear 


ward movement is completed. At that 
t ol 


instant the tanks speedily get « 
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there and live to fight another day. 

Retrograde movements are, of course, 
unpopular and distasteful to Amer 
icans. However, we well might find 
ourselves in such a position in case 
of a sudden outbreak of war in Europe. 
It is necessary, therefore, that we have 
the wherewithal, including tanks, to 
trade ground, as little as possible, of 


course, for time in which to get set. 


Reconnaissance 

Still another mission for which tanks, 
particularly light tanks, are well suited 
is the reconnaissance and flank-security 
rdle. In this case the tanks operate much 
the same as horse cavalry did in the 
past. In very small groups they probe 
into the unknown and observe and re 
forces and activities. Be 
than 


port enemy 
cause they have tracks, rather 
wheels, they are not restricted to roads 
and can get to the best place to observe, 
almost regardless of topographical loca- 
tion, 

Once there, their excellent gun-sight 
ny instruments are used to scan the 
area. The armor protection afforded by 
the tank is, of course, conducive to de 
liberate operations on the part of the 


crew. And last but not least, the tank 


is equipped with a good gun which 


can beat off those who would try to 


prevent it from obtaining or returning 
home with the vital information. 
Another réle—a sort of slugger réle 
for tanks is the knocking out of 
heavy enemy tanks and heavy anti 
tank gun emplacements, bunkers and 
pillboxes. In this rdle heavy tanks are 
generally used. The heavy slugger tank 
sits back and watches the smaller tanks 
of its family much as a bear watches 
over its more maneuverable cubs at 
play. When the smaller tanks come 
up against something they can’t han 
dle, the slugger tank lashes out with its 
long-range, very powerful artillery. 
Tanks are also extremely well suited 
to the creation of powerful diversionary 
attacks. Their high firepower causes 
the enemy to resist their attack with 
considerable effort and expense. The 
tanks, however, with their great mo 
bility, can break off the diversionary 
attack at the moment of their choosing 
and promptly join the main attack, 


often at a critical time. 
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From the foregoing it should be evi- 
dent that tanks are not used solely for 
tank duels but are instead very versa- 
tile, essential weapons. They have cer- 
tain valuable military characteristics not 
found in any other weapon or, for that 
matter, in any other group of weapons, 
They do a job which cannot be done as 
well by any other weapon. 

A close study of the missions or réles 
assigned tanks should indicate 
to the reader that different de 
grees of firepower, mobility, 
and armor protection are re 
quired. For example, the pri- 
mary characteristic of the tank 
used in the reconnaissance and 
obviously mobility 


security rdle is 


(speed). Firepower (gun size) sufh 
engage 
ments or for effective safe 


cient to enemy forward ele 
withdrawal 
Armor must, 


is secondary. protection 


of necessity, be last, since a heavily ar 
mored tank is hardly speedy. 

On the other hand, if the tank is to 
be used as a mobile antitank gun—a 
slugger which can knock out the tough- 
est enemy tanks threatening the infan- 
then great fire- 


try or smaller tanks 


power 1s the primary characteristic. 
Armor protection and mobility follow 
in that order. Somewhere between these 
two extremes is a tank which has the 
optimum firepower, mobility, and pro- 


tection for general all-round use. 


Three Classes 

To attain a well-balanced, economi- 
cal tank team it is obvious that three 
classes of tanks must be provided: A 
reconnaissance-security tank (light); a 
general-purpose tank (medium); and 
an assault tank (heavy). Of the three, 
the medium is the backbone of Armor 
and perhaps the most important of all. 

The terms light, medium, and heavy, 


refer primarily to the gun, They are 





“As long as wars can be brought 
to a conclusion only by physi- 
cally occupying strategic enemy 
ground, an army will be needed. 
ind as long as an army is 
needed, tanks will be needed. 

When infantry is obsolete, 
tanks may become obsolete—but 
not before.” 





usually, but not always, indicative of 
the relative weight. In modern armies, 
light tanks generally weigh from 15 
to 25 tons, mediums from 30 to 50 tons, 
and heavies from 50 to 65 tons. 

For logistical reasons and training 
simplification, it would be ideal to use 
only one class of tanks. However, we 
feel this to be tactically impracticable 
and uneconomical at the present time. 

Have you ever been asked by 
a friend, “What’s the best car 
What 


what is the best car for him to 


eS ty buy?” he means is, 
buy. That’s a tough question 
depends on whether he wants 
prestige or just transportation, 
performance or economy, how much 
money he can spend for a car, how he 
is going to use it, how long he intends 
to keep it, and more 


ever so many 


considerations. In the end he buys a 
certain kind of car using his—or more 
likely his wife’s—best judgment. Like 
wise the best judgment of the U. S. 
Army is used in buying the “best” new 


tank. 


Compromises Necessary 


Just as there are compromises in the 
design of passenger cars, there are com- 
promises in the design of a tank. To be 
superior on the battlefield a tank must 
have the best combination of the three 
key, but mutually incompatible, char 
acteristics: firepower, mobility, and pro- 
tection. If one or two of the character- 
istics are overemphasized it must be at 
the expense of the third. 

Therefore, the best combination to be 
designed into a tank is a matter of 
judgment—judgment which must con- 
sider the present and probable weapons 
(not just tanks) of aggressor nations, 
our battle tactics as well as those of a 
possible enemy, possible and probable 
geographical areas of combat, etc. Even 
the American soldier's psychology must 
be considered in tank design. 

In addition to the purely military as- 
pects, the cost in both dollars and na- 
tional resources must be carefully con- 
sidered. It should be clearly realized, 
however, that whether our tanks are 
optimum in design for our purposes 
depends on the accuracy of our present 
tactical and strategical judgment of 


things to come. 
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We have 
hrepower, mobility, and protec 


been mentioning these 
terms 
tion—as being prime characteristics of 
any military weapon. Suppose we look 
into these characteristics from the tank 
aspect and try to deduce what is in 
volved and how it affects the design 
of tanks. 
By tank 


bringing of a large volume of lethal 


firepower we mean the 


hire upon enemy personnel and ma 
tériel, including enemy tanks. A tank 
gun which can get a penetrating hit 
on an enemy tank with the first round 
hired is obviously also very satisfactory 
for use against the other targets a tank 


must handle. 


Antitank Performance 

Therefore, the tank gun and its fire 
control are usually designed for good 
antitank performance. Such design re 
quires a powerful main-gun-and-am 
munition combination, accurate range 
determination, precise sighting equip 
ment, speedy operation in the tank tur 
ret, adequate space for ammunition, and 
an adequate number of machine guns. 

A powerful gun-ammunition com 
bination means many things to many 
different people. Of the two, however, 
the ammunition is perhaps the more 
important element. Its performance at 
the target is the important criterion, 
not the size of the gun which launches 
the projectile. 

Accurate range-measuring devices are 
normally essential in order to get a 
hit with the first round fired at a tar 
get which may be a mile or two away. 
Optical or electronic range finders 
often referred to as “gadgets” by un 
usually em 


informed people—are 


ployed. 


Precision Demanded 

Precise sighting equipment means 
just what is says—precise. The precision 
unlike 
Without 


limited 


is not that of a surveyor’s 


transit. such 


tank’s 


precision, the 
ammunition supply 
would soon be wasted and exhausted, 
leaving it impotent for a normal day 
of battle operation. 

Often forgotten when talking about 
tank firepower are the tank machine 
guns. These are important when one 


realizes that the mission of the tank, 
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“Army Ordnance has never for- 
gotten the costly headaches which 
resulted from using four different 
types of improvised engines in 
just one class of tanks—the me- 
dium tanks of World War I. 
. Since then, Army Ordnance 
has been able to develop da family 
of standard air-cooled tank en 
gines that can be used in many 
different military vehicles.” 





in the final analysis, is to close with 
the enemy and shoot up disorganized 
troops. The tank’s caliber .30 and .50 
machine guns are the most efficient, 
effective means of doing just this, In a 
sense the main gun on the tank is used 
to clear the way so that the machine 
guns can be brought to bear on the 
enemy troops. 

Now let's consider mobility. By mo 
bility we mean good automotive per 
formance which enables the tank to go 
Point A to Point B, 


kind of rough ground, quickly and 


from over any 


surely. To go quickly, up to 45 miles 


an hour in some cases, the vehicle 


must have a good horsepower-to-weight 
ratio; that is, the « ngine should be pow 
erful and the vehicle should be light. 

As a rough rule of thumb, the horse 


power-per-ton ratio should be in the 


neighborhood of 20; that is, a 25-ton 


tank should have an engine de 
livering about 500 horsepower. 


rough, muddy 


To cross 
ground surely, the vehicle must 
be provided with wide tracks 
which have low ground pres 


sure. In this connection it i inter 


esting to note that the tracks of a 


j ! 
601t0n tank bear much ess heavily 


tires ot a 
tracks 


must be designed to operate effectively 


on the ‘round than do the 


light wheeled passenger car. The 


| 
in sand, snow, mud, shallow wat 


on roads, Complete automo 


ability in any climate—arctic or 
cal included—is required be 


never know exactly where 
have to fight. 


The 


torque converter 


fluid 


non 


transmissions, usually 


types, must be 
fatiguing to operate and easy to main 
tain and produce. 

Tractive effort (pulling force) must 


be great—equal to at least half of the 


vehicle's weight in order to climb very 
steep grades. Range of operation and 
fuel economy are also important facets 
of mobility since they determine the 
depth to which an armored unit can 


operate beyond its logistical base. 


Protective Factors 
By protection we mean arinor plate 
sloped to protect the tank 


( Notice 


most enemy hits. We can 


properly 


rew from most enemy hits. 


that we say 
not make a tank which will give com 


plete immunity to the crew under all 


circumstances and stull be a useful ve 
hicle.) The 


the objective 


artillery concentration on 


and the intantry who a 


tank 


protection tor the tank. Low silhouette, 


company the furnish additional 
quiet operation, speedy evasive action, 
are, of course, other factors which pro 
vide inherent protection. 

If our gun-ammunition combination 
can outrange the enemy, we realize con 
siderable protection. If our mobility ts 
good we make a difhcult target for the 
enemy and hence realize a good portion 
of protection, It is therefore evident that 
protection is definitely allied with fire 
power and mobility. Nevertheless, as 
good insurance against surprise hits, 
good shock-resistant armor plate, prop 
erly sloped, is necessary. 

The cost of such protection, of course, 
is weight. This weight can be 
reduced by (1) development 

and use of lesser-density armor 
plate and (2) by developing 
more compact automotive com 
ponents—e.g., engines and trans 
which require only a small 


Ord 


missions 
envelope of armor plate. Army 
nance is working actively along both 
these lines in order that tanks may be 


well armored and yet reasonably light 


What Does It Cost? 

Although 
protection are the most important bat 
tank 


theless, another far-from glamorous ica 


firepower, mobility, and 


t features of a there is, none 
ture which must be considered by the 
tank designer. That is cost—total mili 
tary cost. Total military cost might be 
thought of as the over-all cost of the 
tank to the Government from the time 
it is conceived until the time it is de 


stroyed in combat, 





As such it includes not only the ini 
tial cost of the tank as it comes off the 
production line but also the crew-train 
ing cost (schools and time), the operat- 
ing cost (fuel, lubricants, and ammu 
nition), and the maintenance cost (in 
spare parts, number and training of 
mechanics, etc.). A little study on the 
indicate that 


part of the reader will 


standardization of major components, 
particularly those with high mortality 
rates, coupled with weight reduction of 
the tank whenever possible will lead to 
lowered total military costs and at the 
same time will keep our tanks rolling 


along in battle. 


Must Be Cheaper 


In consonance with this line of think 
ing, a newly developed component 1s 
normally not entered into the Ordnance 
production system until it is 
reasonably certain that is 
cheaper in total military cost 
than the item presently in use 
and is worthy of being stand 
ardized in an appreciable num 
ber of vehicles. 

Army Ordnance has never forgotten 
the costly headaches which resulted 
from using four different types of im 
orovised engines in just one class of 
tanks—the World 
War II. Continental Rg75 radial air 


cooled engines, GM Diesels, Ford GAA 


medium tanks of 


gas engines, and Chrysler “multibanks” 
(five engines coupled together) were 
used to power just our medium tanks. 

Over 4,000 spare parts, 4 sets ol 
repair tools and maintenance literature, 
and a constant flow of engineering 
modifications were introduced into the 
logistic channel for these engines alone. 
The effect on the troops who used such 
nonstandard tanks in armored divisions 
was not difficult to imagine, nor was 
the effect on the taxpayers—who in 


clude Army officers, incidentally. 


Engines Interchangeable 

Since World War II, Army Ordnance 
has been able to develop a family of 
standard air-cooled tank engines, and 
hydraulic transmissions as well, that 
can be used in many different military 
vehicles. The same air-cooled engine 
that is used in the Walker Bulldog 


tank is also used in seven other vehicles. 
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The same power plant that is used in 
the Patton 48 is used in at least five 
other combat vehicles. 

This standardization of components 
iS saving money in development, test 
ing, and production and is drastically 
reducing the number of spare parts 
needed in the pipeline and in the vari- 
ous echelons of maintenance from the 
base rebuild factory to the tank main 
tenance crew itself. It also has reduced 
the number of engines on which me 
chanics must be trained and thus re- 
duced training time as well as school 
and administrative staffs. 

At the same time these compact com 
ponents can lead to smaller, lighter ve 
hicles which consume less gasoline and 
oil. In a nutshell, this and other stand 
ardization efforts by Army Ordnance 
permit more soldiers on the front line 

and fewer in the rear—and 
save the taxpayer money. 


Although 
total 


standardization 


and military cost are 
important in any tank program 
they are meaningless unless 
the end product is also effective. With 
out fear of valid contradiction, it can 
be flatly stated that our present family 
are the best 


of tanks 1s effective—they 


tanks that we know of in the world 
today. 
The 


tank, produced by the Cadillac 


Walker Bulldog (M41) light 
Divi 
Motors, is at least a 


sion of General 


match for the heavier Russian T34 
medium tank. It can easily outmaneu 
ver and outshoot the T34. As the troops 
say, “We really love that gun on the 
41.” Its present cost, fully equipped and 
ready to fight, is approximately $87,000. 
This price, and other prices quoted be 
low, does not include the cost of a 
stock of spare parts which are usually 
purchased concurrently for future main 
tenance and rebuild use. This price is 
“in line” when one considers the quali 
tative superiority of the Walker Bull 
dog over the World War II Chaffee 
M24 


twice the horsepower, a much 


more powerful gun, and appreciably 


better armor protection, to mention a 
few points. The M24 today would cost 
at least $70,000. 

The Patton 48, designed by Chrysler 
and produced by Chrysler, Ford, and 


General Motors Corporation is without 


a doubt the best medium tank known 
in the world today. Armed with a 
high-velocity gormm. gun and caliber 
50 and .30 machine guns, its 49 tons 
are covered with sloping, elliptical 
armor plate which is extremely difficult 


for enemy shells to “bite.” 


Can Defeat Soviet Tanks 


The Patton 48 medium tank can, 
of course, easily handle the Russian 
T34 tank. The 
thing, though, is that it will undoubt 


medium important 
edly be able to handle the successor 
to the T34. Right now the Patten could 
give a good account of itself against the 
vaunted Russian JSIII heavy tank. 
The present price of the Patton 48, 
ready to fight, is approximately $160, 
ooo, There is every reason to believe 
that it will soon be down to the pres 
$129,000. 


By way of comparison, the World War 


ent price of the Patton 47 


Il M26 Pershing medium tank (under 


powered, by present-day standards) 
would, today, cost approximately $140, 
000, 

The T43 heavy tank, armed with a 


high-velocity 120-mm. gun, designed 
and produced by Chrysler, is America’s 
tank—a_ slugger which can 
knock out the Russian JSIII 


with 


slugger 
and its 
successor relative immunity. 
Further details on the performance ol 
this tank cannot be given for obvious 


security reasons, 


Are in Production 
the light Walker Bull 
dog, the medium Patton 48, and the 


These, then 


heavy T43—are the triumverate of 
America’s family of modern tanks. And 
they not only exist on paper, but ac 
tually are being produced. The Ord 
nance policy of using standardized com 
ponents whenever possible has per 
mitted mass production in industry 
which in turn has led to lower prices 
than were obtained in World War II. 

It would be folly to assume that 
these tanks, good as they may be, will 
be ideal for years to come. For that 
reason the Ordnance-industry research 
and development team is working daily 
on short-term modification plans and 
long-term pilot model designs. If en- 
emy tanks can be made obsolete, we 


aim to be the boys who do it! 
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Chairmen of A.O.A. Technical 
Divisions and Committees 


The Technical Divisions and Committees are advisory 
groups organized primarily along commodity lines to serve 
the ordnance organizations of the Army, Navy, and Air 
Force in a consulting capacity. Photographs of the other 
chairmen appeared in the May-June issue of OrpNANCE. 
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‘Modern war is_ not 
Merely a conflict between 
opposing groups of armed 
men, but between rival 
industrial systems. . . It 
is but the cutting edge 
of a militarized industrial 
system.” 


. 


- recent statements by official ad 


visers have sounded warnings for 


America which ought to ring out like 


Jefferson's “fire bell in the night.” 
Taken together, they go to the heart of 
our problem of military-industrial pre 


paredness. 


Twenty Years Ahead 

One was the sober counsel of retit 
ing foreign aid administrator, W. Aver 
miterview 


new Ad 


ell Harriman. In a tarewell 


last January he warned the 
ministration to look ahead twenty years 
in its military industrial planning if it 
expects to keep pace with the growth 
ot Soviet power 

Since Russia has 


1Q4o, he leclared. 


enormously productive 


expanded its 
power, and the bulk of the increase has 
gone into armaments or heavy indus 
try. 

The second statement was the report 


of the Vance Committee, headed by 


08 


Harold S. Vance, 
Studebaker ¢ orporation, “The outbreak 


pre sident of the 


oft a new war,” the committee observed, 
“probably will not allow this country 
the necessary period of time in which 
to ¢ xpand its production equipment in 
dustries and tool up its military pro 
duction plants, such as it enjoyed in 


the First and Second World Wars.” 


Reserve Facilities 

In the committee’s view, our mili 
tary-production planning must include 
maintenance of stockpiles of machine 
tools and stand-by munitions plants 
fully ready to go into war production 
at any time. 

Both these reports are pointed to 
ward the future, which we can but 
dimly foresee. Both also suggest that 
we take a look at the past, about which 
we know much more. 

What does our experience with mili 
tary procurement planning in the past 
indicate tor the presentr 


have 


and other volumes are 


Volumes been written about 


this question, 
still being worked on 
by historians both in 
and out of the Gov 
ernment. But enovgh 
facts are available to 


give some tentative 
answers. 

It took the first World War of 1917 
1918 to show America the high cost of 
war. 


industrial unpreparedness for 


That conflict caught us woefully un 
prepared for the speedy production ot 
guns and ammunition. For most items 
of military equipment our troops over 
seas had to depend on France and 
Britain. 

It took the second World War of 
1941-1945 to show that 
even a modest amount 


of advance planning 


for military procure- 


ment pays big divi 
dends, Because of the 
thought given in peacetime to the best 
way of managing war procurement, the 
armed services were far better prepared 
on the supply front in 1940-1941 than 
they had been twenty-three years before. 
There is much talk—among_ busi 
nessmen, military people, and histor 
ians—about how the War Department's 
prewar procurement plans were junked 
when war came in 1941. There is even 
the implication that war is such an un 
predictable thing that there is no use 


even trying to plan for it. 


Planning Paid Off 

Every one agrees that in the early 
stages of World War II very few things 
went smoothly or according to plan. 
spots 


along the procurement road, and some 


There were extremely rough 
plans were junked as worthless even 
before war came. But the small invest 
ment made during the years of peace in 


procurement planning nevertheless paid 


ORDNANCE 





























money, and 


big dividends in time, 


in lives saved. 
The 


Corps is most instructive on this point. 


experience of the Ordnance 


It may be studied as a case history of 
military procurement planning at the 


, , 
supply service ievel, 


Basic Elements 


The basic elements in the Ordnance 
plans of the 1920's and 1930’s may be 
as follows: 


briefly summarized 


1. Maintenance of six Government 
med ‘nal hicl ll 

owned arsenals at which small quant 

ties of noncommercial items were pro 


duced. The 


were to keep alive the art of munitions 


functions of the arsenals 
making and to develop efficient meth 
ods of mass production to be used by 
private industry in time of war. 

2. Maintenance of district offices cov 
important manufacturing 


ermy ¢ very 


center in the United States. The func 
tions of these offices were to survey in 


dustries suitable for producing war ma 


téricl, to enlist the support of leading 


industrialists in preparing war produc 


tion plans, and to serve as nu le 1 around 





which full-scale procurement offices 
would grow in time of war. 
Dr. Thomson is chief of the 


Historical Branch, Office of the 
Chief of Ordnance, Washington, 
D.C. 
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3. Preparation, in close teamwork 
with private industry, of plans for new 
plants to produce ammunition, In 1937 
a subofhice was set up in Wilmington, 
Del., to work with engineers from in 
dustry to design ammunition plants. 
By 1940 the Ordnance Department had 
plans ready to meet the emerpency. 

4. Through educational orders, 
which the War Department and the 
Ordnance Association had_ repeatedly 
urged for many Vears, a start was made 
just before war came to help industry 
wartime role in 


prepare tor its pro 


ducing hard-to-manufacture items. 


Gages Stockpiled 
5. Because of the critical shortage of 
gages which developed during the first 
World War, Ordnance sto k piled gages 
in large numbers after the 1918 armis 
tice. It established 
gage laboratories in 
the 1920's and at 
the start of the ce 


tense pe riod in 1940 





launched a_ pro 
gram of gage procurement far in ad 
vance of the need. Efforts were also 


made to acquire stockpiles of machine 
tools at the arsenals, but in relation to 
the need the funds available were only 
a drop in the bucket 

Army 


ment plans was centered in the Plan 


Over-all direction of procure 
ning Branch of the Assistant Secretary 
of War's office. During the 1930's this 


branch was headed by an Ordnance 
officer, Col. (later Maj. Gen.) Charles 
task a 


rare combination of practical experi 


T. Harris, who brought to the 


ence, imagination, and unwavering de 
votion to the cause of military-indus 


trial preparedness. 


Fortunate Circumstance 

In 1938, General Harris became chiet 
of the Ordnance Industrial Service and 
for the next four years directed the ap 
plication of the procurement plans he 
had helped to formulate. It was largely 
due to this fortunate circumstance that 
Ordnance procurement plans achieved 


a large measure of success 


When war broke in December 1941, 


General Harris’ associates found that 
he was one of the calmest men in 
Washington. “There were a lot of 


} 


jitterbugs in those days,” he recalled 


recently. “And some of them were in 


high places. But we in Ordnance were 
confident that we had laid a _ solid 
foundation for a successful war pro 


duction program.’ 


Réle of the Arsenals 


At the start of the emergency period 


1939-1941, the arsenals came into their 


own as the “Regular Army ot Prod 


tion.” Betore private industry was able 
to get into arms making ona big ale 
the arsenals filled the gap by turning 


out a wide variety of guns and an 


munition, Springheld, tor example, 


l 


was the source of the Grarat 


main 
rifle, and Frankford produced — the 
great bulk of small-arms ammunitios 
before Pearl Harbor. 

The arsenals further pro their 
worth by helping industry make Ord 
nance items. Their policy wa ot t 
dictate but simply to make a 
the experience they had accumulate 
over the years. At the same ti they 
provided specifications and drawing 
and in some cases were able t how 


model produ tion lines in operat 


Equipment Antiquated 
The biy hitch was that, because ol 


lack of funds 


most buildings i mia 
chinery at the arsenals were antiquat 


In 1939 some eighty per cent of the 


machine tools at the arsenals were 


eighteen or more years old, and a tew 


antedated the Spanish-American War 


Some new equipment was i talled 
in the late 1G 3% but not enough to 
keep fully abreast of the latest manu 
facturing techniques 

kven more important than 1 ul 


senals, as tar as quantity procurement 
went. were the Ord 
nance district ofhices 


and theu procurement 
plans, | ich he ided | y 


a prominent indu 





trialist aided b in *° 


othce formed 


Ordnance ofhecer, these 


essential links between indu ind 
the Army. 

They administered the educaty i 
orders, arranged tor produ tion studi 


collected data on industrie s suitable for 


conversion to war production, and kept 


alive the spirit of procurement | lanning 








As early as August 1940, fifteen 
months before Pearl Harbor, the dis 


They 


grew with great speed and soon be 


trict offices were “activated.” 
came fullfledged procurement offices, 
each handling contracts for hundreds 
of millions of dollars a year. They de 
centralized Ordnance procurement and 
kept it where it belonged—close to in 


dustry. 


Many Difficulties 

The expansion did not occur without 
difficulty. Finding competent personnel 
in the fall of 1940 was not easy. For 
many months, all contracts had to be 
sent to Washington for final approval. 
Managing negotiations with business 
had 


munitions under Government contract 


firms which never before made 
required patience, tact, and skill on the 
part of district personnel. 

But the problem would have been 
doubly great without the preparatory 
work done prior to 1940, limited though 
that work was. 

The districts, even more than the 
arsenals, were starved between the 
wars. In the 1930's you could count the 
staff of a typical office on the fingers of 
one hand. The annual budgets were 
picayune in comparison with later 
years. But their speedy response to the 
pressure of war in 1941-1942 proved 
their value beyond question. 

Plans for building new ammunition 
plants were dictated by the nature of 
the commodity. Unlike some European 
countries, the United States has never 
had a powerful privately owned muni 
tions industry. Nor did it have private 
plants which could be readily converted 
to mass-production of military ammu 


nition, 


Only Ammunition Source 


Aside from small-scale production at 
a few private plants, Frankford At 
senal was in 1940 the only source of a 
wide military ammunition. 


When the 


launched in that year, new plants for 


range ol 


defense program was 


and producing 


TNT. 


monia had to be built from the ground 


loading ammunition 


smokeless powder, and am 
up. 
They were constructed in accordance 


with prepared plans and in less than 


70 


eighteen months were turning out im- 


mense quantities of ammunition of 
many types. 

Stockpiling gages and machine tools 
was not as easy as it sounds. It cost a 
great deal of money both for initial 
purchase and for maintenance in stor- 
age. And such equipment sometimes 
became obsolete in the face of changes 
in weapons design or manufacturing 
techniques. 

Before World War II, Ordnance had 
enough funds to set 
aside only a few items, 
mostly gages and ma- 


; 3 
chine tools, for the 4 

proverbial rainy day. 

The gage-preservation 

program, supplemented by early ex- 
gage 
eminently successful. 


pansion of production, was 

But there was never enough money 
to stockpile large numbers of machine 
tools. 


And 


foreseen the 


before who could have 


1940, 
President’s program for 
creating a two-ocean Navy, upping air 
craft production to the rate of 100,- 
000 a year, and procuring huge quan 
tities of tanks, machine guns, and am 
munition to supply other nations as 


well as our own expanding Army? 


Machine-Tool Shortage 

The machine-tool shortage was one 
of the earliest and most persistent bot 
tlenecks in the Ordnance program dur 
ing World War II. Because the Navy 
and Air Force had top priority, Ord 
nance never had enough tools to meet 
its needs. 

If any aspect of World War II mo 
bilization may be termed a failure, it 
was, from the Ordnance viewpoint, the 
machine-tool shortage. Granted that no 
amount of prewar preparation would 
have eliminated the problem alto 
gether, more attention to the produc 
tion-equipment industry prior to 1940 
would have helped greatly. 

The War Department's educational 
orders program n 1939-1940 was 
largely an Ordnance show. Designed to 
enable industry to learn by doing and 
to acquire essential manufacturing de 
called for small 


vices, the program 


quantity production of hard-to-manu 


facture items, 


In many instances, such as with the 
new Mr: rifle, they were highly success- 
ful. But 


started too late to 


the educational orders were 


realize their full 


usefulness. 


Lessens Not Forgotten 

It is important to note that at the 
end of World War II the lessons of that 
conflict were not forgotten by the 
Army. They were preserved in the 
minds of experienced officers and ci- 
vilians and in countless volumes of his- 
torical reports and correspondence files. 
More important, they were applied by 
the technical services in making their 
postwar mobilization plans. 

The Ordnance Corps maintained its 
arsenals and district offices after V-] 
Day. Production equipment, such as 
machine tools and gages, was preserved 
along with fighting equipment such as 
rifles and tanks. Ammunition plants 
were kept in stand-by condition. Close 
liaison with industry was fostered 
through production studies and educa 
tional orders and the work of the 
American Ordnance Association. 

It was a repetition of the earlier his- 
tory, with modern refinements and on 
a larger scale than ever before. 

No one then knew how soon this 
kind of industrial preparedness plan- 
ning would pay off. But when the de- 
cision to send troops to Korea and to 
undertake a vast mobilization program 
was taken in 1950, Ordnance was pre 


pared to act swiftly and efficiently. 


How Much Preparedness? 

The soundness of the principles of 
procurement planning within the Ord- 
nance Corps in the past is scarcely open 
to question. The only real question be 
fore us today is, “How much industrial 
preparedness do we need to survive?” 

When that question is answered, in 
terms of complex political, economic, 
and social factors, there should be no 
difficulty in mapping out a program to 
achieve the desired goal in terms of our 
past experience. 

Modern war is not merely a conflict 
between opposing groups of armed 
men, but between rival industrial sys- 
tems. An army today, as one observer 
has put it, is but “the cutting edge of a 


militarized industrial system.” 
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No. 81 


@ Each year a special committee of the national 
Executive Committee of the American Ordnance 
Association, under the chairmanship of the vice-presi- 
dent in charge of technical activities, reviews current 
programs of the Association’s Technical Divisions 
and Committees and prepares a statement of policies 
and procedures. 

The following statement was approved by the 
Executive Committee on April 22, 1953, and is pub- 
lished below for the information and guidance of all 


concerned. 


POLICIES AND PROCEDURES 
NATIONAL TECHNICAL DIVISIONS 
AND COMMITTEES 
AMERICAN ORDNANCE ASSOCIATION 


As directed by the Executive Committee of the 
American Ordnance Association, your Special Com- 
mittee has prepared this brief review of the principal 
policies and operating procedures of the national 
Technical Divisions and Committees under the su 
pervision of the proper vice-president. He shall see 
that the Divisions and Committees are administered 
in accordance with the policies of the Association 
and be assisted by a general chairman appointed by 
him, all to be confirmed by the Board of Directors. 

Divisions are organized primarily along commod 
ity lines and comprise such general and special com 
mittees as may be required adequately to perform 
their functions. It is their general purpose to assist 
ordnance production in every legitimate, ethical way, 
including redesign for maximum manufacturing ef 
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ficiency, always keeping in mind field needs and 
other related problems. 

Strictly voluntary patriotic services of qualified ex 
perts are made available in an advisory capacity and 
in a methodical, orderly fashion on technical, produc- 
tion-engineering, and other national problems affect- 
ing the common defense, at the request of the serv- 
ices involved (A.O.A. Constitution, Article III, Sec- 
tion 1, Paragraph (d), and as outlined in its By- 
Laws, wiz.): 

“To provide, when required, the services of com 
petent committees to investigate and report: upon 
special ordnance subjects and to encourage programs 
for the adequate understanding of the procurement, 
production, and other related phases of national pre 
paredness including those new developments of logis- 
tics necessitated by modern military strategy and 
tactics (By-Laws, Paragraph (d)). 

“To promote mutual understanding and to effect 
cooperation with American scientists, inventors, en 
gineers, and manufacturers in civil life and the per 
sonnel of the armed forces (Paragraph 1 (f)). 

“To coéperate with all agencies of the Govern 
ment in planning the mobilization and utilization 
of the Nation’s scientific and industrial resources for 
the national security” (Paragraph 1 (g)). 

Membership on these Committees shall be open 


to all qualified members of the Association. Of 


course there are practical limitations as to the total 
number of Committee and Division members at any 
one time so that it is entirely possible that all inter 
ested volunteers might rot be placeable immediately. 

The selection of Committee personnel, including 
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subcommittees, shall be made by the Division or 
Committee chairman subject to the approval of the 
designated vice-president. It is recommended that 
Committees be kept at practical and workable size 
to function most effectively. 

When subcommittees are appointed, they gener- 
ally are limited to specific assignments and are ter- 
minated when their work is completed. 

In furtherance of the above aims of the Associa- 
tion, the following policies and procedures have char- 
acterized the operations of the Technical Divisions 
and Committees since their organization and are 
firmly upheld in all their proceedings and activities: 

1. With occasional exceptions dictated by intelli- 
gent, practical necessity, the Technical Committees 
are mainly concerned with end items and major com- 
ponents of ordnance and other armament, the gen- 
eral categories of which include: 

All weapons and appurtenances for their operation 
and maintenance; all ammunition and its chemical, 
metallurgical, and atomic components; all rockets, 
bombs, guided missiles, torpedoes, depth charges, 
and mines; all combat vehicles, tanks, tank destroy- 
ers, and weapons carriers; all vehicles and aircraft 


for automotive and air transport of personnel, sup- 
plies, and matériel on and over land; all optical, 


aérial, mechanical, electrical, and electronic systems 
for locating and tracking targets on land, at sea, and 
in the air. 

In its operations in these fields, the Association, as 
a matter of long-standing policy, does not trespass in 
those technical areas of ordnance logistics wherein 
other national technical societies are better equipped 
to serve the national interest. 

2. Technical Committees are manned by qualified, 
volunteer representatives of American science, en- 
gineering, and industry who, by practical experience, 
are familiar with the problems of ordnance and arma- 
ment A.O.A. Technical 
Committees is essentially a qualitative selection in 


manufacture. Service on 


order that the best engineering talent in the United 
States can be enlisted to assist the armed services in 
these fields. Committees are reviewed and _ revised 
from time to time to keep them currently most ef 
fective for requirements of the armed forces and to 
increase the number of qualified and experienced ex 
perts available for an emergency. 

3. New Technical Divisions and Committees are 
established only when there is a definite need for 
their services and when there is no other better- 
qualified organization prepared to undertake the 
assignment. 

4. Technical Committee members devote their ef- 


forts to the consideration of problems connected 
with production engineering, manufacturing tech- 
niques, and allied ordnance logistical or other sup- 
plementary subjects. 

it is not within the scope of any A.O.A. Commit- 
tees to discuss or to be at all concerned with individ- 
ual matters of trade, procurement, price, market, 
or control nor with the placement of specific con- 
tracts among prospective producers, or to do any- 
thing whatsoever connected with the determination 
of particular prices of a complete article or the com- 
ponent materials or the allocation of materials among 
specific prospective producers. 

5. In order to staff the Technical Committees with 
the best talent available, many of the most useful 
members are very busy and successful businessmen. 
Much of the technical work is undertaken by the ex- 
change of mailed information and comment when- 
ever possible. 

Technical groups generally meet at least annually, 
unless specifically requested by an agency of the na- 
tional-defense establishment to meet oftener for the 
review of technical progress and the consideration 
of current problems in the scientific and engineering 
held to which the Division is allied. 

At all meetings the senior Government represen- 
tative present, who presides, is responsible for check- 
ing security features, including the individual se- 
curity clearances of all persons in attendance. He also 
assists with the program and in keeping full and com- 
plete minutes of the meeting. 

It is the responsibility of the Division or Commit- 
tee chairman to furnish the senior Government rep- 
resentative with the list of persons who are invited 
to attend so that proper clearance may be obtained 
and to cooperate in keeping complete minutes of 
this meeting. The Division or Committee chairman 
conducts the technical sessions and is responsible for 
developing all phases of the problem under consid- 
eration. 

The conclusions, findings, and recommendations 
on each matter brought before the meeting are, 
wherever possible, dictated in open meeting by the 
chairman to insure their approval by the Division or 
Committee and correct incorporation in the minutes. 

The members of the Technical Divisions and Com- 
mittees within the above policy framework offer 
their services and talen.s to assist our country in 
maintaining its freedom by a program of prepared- 


ness for national defense. 
May 1, 1953 (Signed) Louis Pox, Chairman 


Vice-President, American Ordnance Association 
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FUTURE SCHEDULED MEETINGS OF 
NATIONAL TECHNICAL DIVISIONS 
AND SPECIAL COMMITTEES OF THE 
AMERICAN ORDNANCE ASSOCIATION 


@ Casting Subcommittee, Shell Committee of the 
Rocket, Bomb and Artillery Ammunition Division, 
September 1953. 


@ Rocket Committee of the Rocket, Bomb and Arrtil- 
lery Ammunition Division at Redstone Arsenal, 
Huntsville, Ala., November 5-6, 1953. 


@ Metal Lubricants Committee at Cincinnati, Ohio, 
November 1953. 











@ Secretary of the Air Force Harold E. Talbott 
has assigned responsibilities, subject to his own di- 
rection and control, among his assistants as follows: 


James H. Douglas, Under Secretary —Over-all di- 
rection, guidance, and supervision of the affairs of 
the Air Force and its plans, policies, and programs. 


H. Lee White, Assistant Secretary for Manage- 
ment.—Dhirection, guidance, and supervision over all 
matters in the fields of manpower, military and ci- 
vilian personnel, Reserve components, training, man- 
agement-improvement program, budgetary and ac- 
counting matters, participation in civil-defense ac- 
tivities, and the loyalty-security program. 


Roger Lewis, Assistant Secretary for Matériel — 
Direction, guidance, and supervision over all matters 
in the fields of industrial resources, industrial security 
and mobilization; procurement, production, storage, 
maintenance, distribution and disposal of all maté- 
ricl, supplies, and equipment; participation in the 
Mutual Security Assistance Program; transportation 
and communications; renegotiation affairs, contract 
appeals, and related activities; and relations with 
civil aviation. 


Trevor Gardner, Special Assistant for Research 
and Development.—Direction, guidance, and super- 
vision over basic and applied research, development, 
determination of qualitative requirements, and con- 
tinual integration of technology with military re- 
quirements and procurement planning. 


A Special Assistant for Installations —Direction, 
guidance, and supervision over all matters regarding 
installations planning and programming, acquisition 
and disposal of real estate, assistance in international 
negotiations on bases and facilities, construction of 
bases and facilities, and family housing. 


@ John C. Garand, widely known inventor of the 
Army’s famed M1 rifle, retired recently at the Ord- 
nance Corps’ Springfield Armory in Massachusetts 
after thirty-four years of distinguished civilian service 
with the Army. 

Garand is a name known to millions of American 
fighting men, as well as soldiers of many other na- 
tions, who have used the caliber .30 Mr rifle both 
in combat and training. More than four million Ga- 
rand rifles have been manufactured since the Army 
adopted the design in 1936. Over 85 per cent of them 
were made at the Springfield Armory. 

As a tribute to Mr. Garand for his “many contri- 
butions to the science of small-arms design and de- 
velopment,” Secretary of the Army Robert T. Stevens 
authorized presentation to him of the one-millionth 
Garand rifle. 

Presentation of the rifle bearing serial number 
1,000,000 and the reading of Secretary Stevens’ com- 
mendation was made by Maj. Gen. Emerson L. 
Cummings, Chief of the Industrial Division, Office 
of the Chief of Ordnance, Washington, D.C., at brief 
ceremonies in Springfield. 

John C. Garand was born in 1888 in the Province 
of Quebec, Canada. At the age of ten he moved with 
his parents to Connecticut where he gained knowl- 
edge of guns by assisting an older brother with a 
shooting gallery. From 1908 to 1914 he was a tool 
and gage maker for Brown & Sharpe Manufactur 
ing Company, Providence, R.I. Later he became a 
foreman and machine designer for the Federal 
Screw Corporation, also in Providence. 

Mr. Garand became interested in the publicity 
given tests of machine guns early in World War I 
and, because of the frequent mention of malfunc 
tions, decided that a machine designer should tackle 
this problem. 

He worked out his own design of a light machine 
gun and presented it to the Naval Invention Bureau 
which in turn referred him to the National Bureau 
of Standards. There the design of the gun, which 
had many unique features, was completed. He re- 
mained with the Bureau of Standards until 1919 and 
then went to work at the Springfield Armory where 
he remained until his retirement. 

During the succeeding years, Mr. Garand’s design 
of a rifle was in competition with those submitted 
by a number of other noted designers. These were 
all caliber .276. Ultimately a decision was made 
against use of that caliber, and his caliber .30 rifle 
was adopted by the Army in 1936. 

The American Ordnance Association joins his many 
friends in wishing him long life and much happiness. 





Henry Parsons Erwin 














The American Ordnance Association announces with pro- 
found sorrow the death of its distinguished treasurer, Col. 
Henry Parsons Erwin, at Washington, D.C., on June 3, 1953. 


ENRY PARSONS ERWIN, one 
of the founders of the American 


Ordnance Association and treasurer of 
the society since 1945, died at his home, 
Arbremont, Washington, D.C., on 
June 3, 1953, after a long illness. 


Widel y 


and educational circles, Colonel Erwin 


known in national-defense 


was a leader in civic affairs. Born in 
Newark, N.J., he was graduated from 
the University of Michigan and the 
Illinois Institute of Technology. 

During World War I he served as a 
captain in the ofhce of the Chief of 
Army Ordnance in Washington and 
later commanded the Ordnance Depot 
at Paterson, N.J. In the Second Werld 
War he was a lieutenant colonel in the 
Ordnance Department and afterward 
was a member of the United States 
Honorary Reserve. 

It was in 1919, following the First 
World War, Erwin, in 


that Colonel 


July-August, 1953 


company with the late Col. James L. 
Walsh and 


warts, founded the American Ordnance 


a few other Ordnance stal 


Association to help foster industrial 
preparedness for the peace and security 
of the United States. Long a director 
and officer of the A.O.A., his untiring 
zeal and devotion to the cause of peace 
were formally recognized by the award 
of the Association's Crowell Medal and 
honorary lite membership on October 
2, 1946. 

manulacturer in 


An engineer and 


his early career, Colonel Erwin was 
later a director of the Riggs National 
Sank and the Federal Storage Com 
pany. He was secretary of the board of 
trustees and chairman of the finance 
committee of George Washington Uni 
versity which recently conferred upon 
him the honorary degree of doctor of 
science, 


Well known for his philanthropic 


Colonel E: 
win was both the 
Club National 


( apital Area Council of the Boy Scouts 


and charitable activities, 


treasurer of Boys 
Foundation and the 
of America and a member of the Re 
gion III executive committee. He was 
aiso first vice-president of the Barney 
Neighborhood House 


leged children in Washington. 


for underprivi 


Colonel Erwin was a member of the 
Community Chest Federation classifica 
tion commiuttec and vice president ot 
the Washington United Services Or 
ganization, 

Officer, philanthropist, financier, and 
engineer, Colonel Erwin combined love 
for country and regard for his tellow 
man to a degree that made him an out 
loss to the 


standing American. His 


American Ordnance Association and to 
the Nation is very yreat, and his mem 
ory will long be cherished by all men 


bers of the Ordnance fraternity 





Month by Month: Highlights 


of the National Defense 











Reorganization Plan No. 6 

In his April 30th address to the Con- 
gress, calling for a reorganization of 
the Department of Defense, President 
Lisenhower had this to say: 

“I address the Congress on a subject 
which has been of primary interest to 
me throughout all the years of my 


adult life—the defense of our country. 


1s a former soldier who has ex 
first 
President and 
Chief of the 
of the United States, 
Defense Es 
necd of im 
this 


perienced modern war at 
hand, and now, as 
Commander in 
lrmed Forces 
l believe 


tablishment is in 


that our 
mediate improvement, In 
message, | indicate actions which 
we are taking, and must yet take, 
safety of 


to assure the greater 


4merica.’ 


General Eisenhower outlined the fol 
lowing three objectives in organizing 
our detense: 

1. Our military establishment must 
be founded upon our basic constitu 
tional principles and traditions. There 
must be a clear and unchallenged ci 
Defense 


essential not 


vilian responsibility in the 


Establishment. This is 


only to maintain democratic institu 
tions, but also to protect the integrity 


of the military profession. 


Basic decisions relating to the mili 
tary forces must be made by po 
litically 


ju tals. 


accountable civilian of 


Conversely, professional 
military leaders must not be thrust 
into the political arena to become 


the prey of partisan politics 


To guard these principles we must 
recognize and respect the clear lines of 
responsibility and authority which run 
from the President, through the Secre 
tary of Defense and the Secretaries of 
over the 


the military departments, 


operations of all branches of the De 
partment of Defense. 
2 Effectiveness with economy must 


be made the watchwords of our defense 
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effort. To maintain an adequate na- 
tional defense for the indefinite future 
we have found it necessary to devote a 
larger share of our national resources 
than any of us have heretofore antici- 
pated. To protect our economy, maxi 
mum effectiveness at minimum cost is 
essential. 

3. We must develop the best pos 
sible military plans. These plans must 
be sound guides to action in case of 
war. They must incorporate the most 
considered thinking 


competent and 


from every point of view—military, 


scientific, industrial, and economic. 
Much has happened since Congress 
passed the National Security Act of 
1947 
Valuable lessons have been learned by 


and strengthened it in 1949. 
experience. Military action in Korea, 
the build-up of our armed forces, mili 
tary aid to friendly 
North 


all these have supplied 


nations, partucipa 


tion in. the Atlantic Treaty 
Organization 
sharp tests of our military organization 
and indicated possible areas of im 


prov ement. 


The President's 
plan transfers the functions of the 
Munitions Board, the Research 
and Development Board, the De- 
fense Supply Management Agency, 
and the Director of Installations to 
Defense Wilson. The 
plan also calls for the creation of 


reorganization 


Secretary 


six new Assistant Secretaries of 
Defense and sets up a General 


Counsel's office. 


These proposed changes do not affect 
the structure of the National Security 
Act and are intended to achieve in 


creased effectiveness at low cost. 


Keynote of Preparedness 
Secretary of Defense Charles E. Wil- 
son, in acknowledging receipt of the 
American Ordnance Association's re 
port on Reserve Ordnance Production 
Capacity (see page 46 of this issue), 
stated to Lieut. Gen. L. H. Campbell, 


Jr., president of the Association, “I am 


anxious to take steps as soon as pos- 
sible to see that these recommendations 
are integrated into our mobilization 
policies.” 

Wil- 


son is most gratifying to the members 


Such assurance from Secretary 


of the Association, and it is indeed 
fitting that he should at this time be 
in a position to inaugurate this action 
for the national defense. For it was at 
the Thirtythird Annnal Meeting of 


the American Ordnance Association 
held in Cincinnati, Ohio, on October 
4, 1951, that Secretary Wilson, as the 
principal speaker on that occasion, first 
sounded the keynote for reserve capac 
industry to insure 


ity in American 


early ordnance production for this 
country in case of threatened or actual 


War emergency. 


Secretary Wilson, with his long 
experience in industrial production 
in peace and war, saw clearly, even 
then, that in the unsettled inte 
national complications of the pres- 
ent era our defense facilities could 
not swing, pendulumlike, from 
one extreme to the other without 
grave threat to either our security 


or our solt ency. 


In this great address at Cincinnati, 


in the fall of 1951, Secretary Wilson 
said: 

“If we are to face the realities and not 
take another chance on being caught 
‘too late with too little,’ we must learn 
from present experience and reverse 
our prewar concept as to the impor 
tance of military preparedness. 

“After the war, if we are to win the 
peace, we must continue to move for- 
ward by maintaining for preparedness 
equally close liaison between the armed 
services and industry. This calls for 
unceasing application of the day-to- 
day developments of science and indus 


try to the war ma 


improvement ol 
terial and methods of manufacture, so 
industry shall ever be 


that American 


ready to set in motion quickly, if 


needed, its vast powers ot mass produc 


ORDNANCE 





tion for war with minimum changes 
in plant and machinery.” 


Recognizing Mr. Wilson as a cham 


pion of industria) preparedness tor na 


tional defense, the Cincinnati Post oi 


the Association on that occasion be 


stowed upon him the Charles L. 
Harrison Medal for Distinguished Ord 
nance Service with this citation: 
“Industrial leadership is a_ priceless 
American heritage. Such leadership 
when applied to the national defense 
of our country is beyond appraisal. 
Under Mr. Wilson’s direction, General 


Motors World 


War II, produced armament on a scale 


Corporation, during 


of volume and diversity never before 
known in the history of our country. 
Not only in the great volume of pro 
duction, but in many other phases, 
such as the training of our manpower 


in the operation and maintenance of 


military equipment, his leadership 
served the Nation well. 

“To you, Charles Erwin Wilson, for 
your knowledge of design and your 
contribution to production methods of 
ordnance and matériel for the armed 
determination and 


forces; for your 


resourcefulness in overcoming difliicul 
ties in war production; for your leader 
ship in undertaking a great share of 
the detense production load of the 
Nation; for your unfailing faith and 
striving to strengthen the national 
effort; for service which is indeed dis 
tinguished we have the honor to 
present the Charles L. Harrison Medal, 
the Distinguished Service Award of 
American Ord 


the Cincinnati Post, 


nance Association.” 

With Secretary Wilson’s experienced 
leadership our country may look for 
ward with confidence to a period of 
sound industrial preparedness and at 
tainment of the long-sought goal of 
“Peace through Strength.” 


Baruch on Controls 

Appearing before the Senate Bank 
ing and Currency Committee, Bernard 
M. Baruch again uttered an eloquent 
plea—the same sort of appeal he has 
been making for thirty-five years—to 
place wartime economic controls on the 
statute books now so that they could 
be invoked without delay at some 
future time of peril. 
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“You face a simple issue,” he said. 


“Are we to take the elementary pre 
caution of writing into law now what 
we know would have to be done in 
event of emergency? Or shall we neg 
and, 


lect this vital measure ot defense 


in doing so, increase the risk of war, 
add to the toll ot dead and wounded 
if war does come, and make inflation 


certain—all needlessly?” 


Mr. Baruch predicted that the next 
war ts likely to explode all in a 
big smash. If stand-by legislation 
is not enacted and the day of the 
big smash does come, he declared, 
there will not be a person ali 

will this 


needless neglect. 


who not bitterly rue 


tragic, 


‘To wait,” he said, “is to die. To 
wait is to make certain our mobiliza 
needlessly slowed, which 


tion will be 


means lengthening the struggle for 
victory and dooming some to lose their 
lives—needlessly. To wait is also to 
make certain that there will be some 
degree of cruel inflation—again need 


le ssly.” 


Artillery Aminunition 
In his Senate 


Short 


testimony before the 


Subcommittee on Ammunition 
will be 


Maj. 
Ford, Chief of Ordnance 


ages the complete account 


found on page 47 of this issue 
Gen. E. L. 
of the Army, pointed out that in every 
war, every military man and industrial 
ist in the production field has had to 
contend with a general unwillingness to 


recognize the fact that complicated 





MATERIALS SAVINGS 


The Navy estimates it is sav- 
ing 2,109,000 pounds of alu- 
minum, 6,790,000 pounds of 
copper, 1,408,000 pounds of 
chromium, and significant quan- 
tities of other strategic and 
critical materials as a result of 
conservation measures adopted 
during 1952. 

The savings are being made 
by the Bureau of Ships, Bureau 
of Aéronautics, Bureau of Medi- 
cine and Surgery, and the Bu- 
reau of Yards and Docks. They 
are being achieved by substitut- 
ing less critical materials and 
by eliminating or reducing the 
need for critical materials in 
military equipment. 











military items cannot be produced over 
night by industry previously devoted 
to other types of manufacture. 
General Ford emphasized the im 
portance ot lead time in its influence 
on production, This becomes apparent 
when it is realized that, during tisca 
year 1951, over ninety per cent of the 
value of 


dollar ammunition orders 


, 
placed went to contractors who r 


quired either new facilities, productior 
equipment, or the rehabilitation and re 

activation of Gevernment-owned plants 
before 


commencing production. For 


1952 the proportion was about sixty 


per cent. 


4 careful General 
Ford's 


indicate 


reading of 


testimony would seem to 


that the Army should 
adopt, without further delay, the 


three invariable practices of pri 


vate industry in the field of pro 


duction 


This involves, first of all, giving the 
lock, stock, 


to a qualified and well 


ordnance production job 
and barre! 


trained ofhcer, aided by an adequate 
and experienced staff 

Secondly, private industry remove 
all shackles, political and departimne ntal 
from the production chief's hand 


Finally, private industry gives the 


production chiet authority commen 


surate with his ability, 

The superb Ordnance record of 14 
years 1s the best proot of the ¢ orps 
ammuni 


ability to produce superior 


tion. But no Chief of Ordnance, how 
ever gifted, can produce quantity am 
munition when weighted down with 
three heavy millstones inadequate au 
thority, insufficient time, and miles and 


miles and miles of red tape. 


Low-Cost Producers 
The 


ture munitions production on the basi 


time has come to evaluate fu 


ot cost. Today it would seem to lb 


beyond argument that the low-cost 
producer of high-quality equipment i: 
the Nation's best producing arsenal 
Such is the view of Wilfred |. Mi 
Neil, an Assistant Secretary of the De 
fense Department, who recently in 
formed the Virginia State Chamber of 
the Government will 


Commerce that 


decrease the number of plants produc 
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ing weapons and other munitions as 


defense goals are met. 


Mr. McNeil said that the plants 
to be weeded out of defense pro- 
duction will be the “less efficient, 
high-cost producers whose produc- 
five capacity was temporarily re 
quired during the initial build-up 


stages. 


He denied that this policy represents 
a return to the hasty and excessive de 
mobilization that followed World War 
Il. 

In a similar address before the U. S. 
Chamber of Commerce, Deputy De 
fense Secretary Roger M. Kyes listed 
six principles which the Defense De 


partment will employ in deciding what 


firrns will be granted future military 
contracts: 

1. The organization should have the 
management and technical knowledge 
required efficiently and successfully to 
accomplish the production task to be 
assigned. 

2. The selected company must have 
and 


available facilities 


equipment to 
expand its capacity to the level required 
by the Defense Department. 

3. The should be — suf 


ficiently well financed so that it will 


company 


need only to supplement its capital and 
should not expect to rely completely 


on the various forms of Government 


assistance, 

4. There must be a sufficient reser 
voir of manpower with the skills needed 
for efficient production. 

s. Based on the nature of the equip 
ment to be produced, no facility should 
falls below th 


be established which 


requirement olf a minimum economic 


production unit. 
6. An 


more 


organization should not be 


piven detense business than it 


can handle ethciently. 


Vice-Presidents of Defense 
The long-awaited Rockefeller Com 
mittee report on the organization of 
the Department of Defense recom 
mends the establishment of additional 
Assistant Secretary positions, believing 
that it will be possible to obtain better 
substantial number ot 


results with a 


employees. 
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The Committee urges the reten- 
tion of the three present Assistant 
Secretaries of Defense who deal 
with fiscal matters, international 
security affairs, and manpower and 
personnel. 

The following six positions would 
be authorized: 

1. An Assistant Secretary for Re- 
search and Development. This would 
involve the dissolution of the present 
Research and Development Board and 
would make it possible to establish a 
more flexible organization. 

2. An 


plications 


Secretary 
This 


attention on the 


for Ap 


official 


Assistant 

Engineering 
would concentrate 
broad field which lies between research 
and development and the quantity pro 
duction of weapons. 

3. An Assistant Secretary for Sup 
ply and Logistics. This official would 
have responsibility for the formulation 
of over-all policy and for the super 
vision and review of programs in the 
helds of procurement, production plan 
ning, distribution, transportation, stock 
piling, and warehousing. 

4. An Assistant Secretary for Proper 
This 


reviewing 


ties and _ Installations. official 


would be responsible for 
the plans and construction of all pub 
lic works projects, 

5- An Assistant Secretary for Legis 


Affairs 


sible for the effective coérdination of 


lative who would be respon 


the legislative recommendations origi 
nating in the military departments be 
fore submission to Congress. 

6. An \ssistant 


Medical. He 


manage hospitals at the smallest pos 


Secretarv—Heaith 


and would provide and 


sible cost in dollars and personnel. 


Bureau of Standards 

Since World War II, and particularly 
since the be yinning ol the Korean war, 
more than three-quarters of the Na 


tional Bureau of Standards’ staff has 


been working on problems for the 


Department of Defense. It has also 


rendered valuable services to other 


agencies of the Government. 


{ppreciable savings in Govern 
ment procurement operations are 
possible through the intelligent use 


of technical purchase specifications 


and acceptance testing based on 
carefully planned laboratory in- 


vestigations. 


The Industry-Ordnance Team is par- 


ticularly indebted to the Bureau of 


Standards for assistance in many 
phases of Ordnance research and de- 


Allen V. 


Director of 


velopment. Dr. Astin, a 


career scientist and now 
the Bureau, had a large share in the 
development of proximity fuzes for 
bombs and rockets. 

Dr. Astin and other Bureau scientists 
deserve the gratitude of all citizens 
invaluable contribu 


because of their 


tions to the cause of national security. 


Heavy Press Program 
The Air Force Heavy Press Program 
is being reviewed by the Department 
of Defense. 
The 
leadership in design, development, 


maintenance of American 
and production of conventional 
and pilotless aircraft and rockets 
is in part predicated on the avail 
ability of the heavy forging and 
extrusion presses now under con- 


struction, 


The establishment of the new pro 


gram resulted from the need for the 
development of larger capacity facili- 
meet the 


ties to requirements tor 


stronger structural members of air 


frames and a more efhicient method 
of production of numerous components 


for both airframes and engines. 


Largest Motors 

The most powerful electric motors 
known to have been built were installed 
recently at the Arnold | ngineering De 
velopment Center of the Air Research 
and Development Command at Tulla 
homa, Tenn 

The 2 motors, rated at 83,000 horse 
power each, and a smaller pair of 25, 
000 horsepower each, will be used to 


drive 5 compressors which will pro 


duce man-made hurricanes for the 
transsonic and supersonic wind tunnels 
of the Propulsion Wind Tunnel Facil 
ity at the center. When assembled in 


tandem fashion the entire machine, 
consisung ot motors and compressors, 
will be approximately soo feet (almost 


2 football fields) in length. 
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Capacity for Defense 


An Editorial 


N recent weeks President Eisenhower has indicated a 

shift in defense production policy from rapidly fluctuat 
ing peaks and declivities, starts and stops, to a long-term, 
efficient and economical plateau of alert preparedness. The 
new program calls for a steady and adequate flow of men 
and materials in order to present a position of genuine 
strength for the United States of America. 

Our present and future policy, President Eisenhower as 
serted, “will not be tied to any magical critical year which 
then has to be ‘stretched out’ because of production or eco 
nomic problems, but will be based on the sounder theory 
that a very real danger not only exists this year, but may 
continue to exist for years to come; that our strength, which 
is already very real, must now be made stronger, not by in 
efcient and expensive starts and stops, but by steady and 
continuous improvement.” 

It is necessary for us to be strong, continuously, and to be 
come stronger. But a long range program ol adequate pre 
paredness inevitably brings in its wake a danger to our own 
internal economy. We cannot be tree, today and tomorrow, 
unless we are strong. And we cannot be strong, now and in 
the future, unless we avoid economi bankruptcy. 

President Eisenhower has wisely emphasized the essential 
relationship that exists between security and solvency. He is 
firmly convinced that our national plateau of strength must 
lie within the frontiers of our economic means. He believes 
that with better management and administration it wall be 
possible to reduce the defense budget by several billions. 

Some reorganization within the Defense Department, a 
higher degree of civilian control, a better definition of func 
economy in these are the current 


more operation 


tion, 
Eisenhower goals. He is 


strength within budgetary limitations. In this vital field the 


secking a more eflective defens« 


adjustment of military capability to economic capability is 
probably the most important and the most complex problem 


contronting our Government today. 


Blandy Board Report 
The 


constructive interest in national-detense problems and whole 


concurs in the 


American Ordnance Association has always taken a 


heartedly President's program ol keeping 
America strong by keeping our production capacity ready 


for any emergency that may be thrust upon us at any 
The 
the direction of 


The 


time. 
recommendations of the Association, prepared under 
Adm. W. H. P. 


Board 


is firsthand proot 


Blandy, 


(puodlished in full on 


Blandy report 


p. 44) 3s convincing evidence of the Association's patriotic 


concern with the difficult problem: that are directly related 
to our national security. 
In addition to Admiral Blandy, the Board, appointed by 


the A.O.A. directors, is composed of the following members 


July-August, 1953 


of the Association: Rodger J. Emmert, General Motors Cor 
poration, Detroit; Howard E. Isham, United States Steel 
Corporation, New York: W. G. Lockwood, American Loco 
motive Company, Washington; and K. T. Norris, Norris 
Thermador Corporation, Los Angeles. 

The Blandy Board expressed the general view that re 
quired ordnance reserve production facilities be preserved 
to meet full mobilization-rate requirements and that they 
be maintained in an up-to-date condition ready for rapid 
activation in case of emergency. The Board also made five 


specific recommendations: 


Specific Recommendations 

1. With respect to present production facilities, where 
plant and production-line equipment are owned by the 
United States Government and are being operated by private 
organizations, that such reserve facilities be placed in stand 
by in their present location under the care and surveillance 
of the private producer and that contracts for this purpose 
be entered into forthwith. 


2, With 


plant 1S owned by 


respect to reserve production facilities, where 
a private producer and the production 
line equipment ts the property ol the United States Govern 
ment, that contracts be entered into immediately with the 
present producer for the location and surveillance of such 
equipment within or adjac ent to the present plant. 


3. With 


ow ne d Td ae hine 


respect to special miscellaneous Government 


tools now in the hands of manufacturers of 
components and which do net constitut complete produc 
tion lines, that these should be classified as a national ma 
chine-tool reserve. They should preferably remain under the 
jurisdiction of the manufacturer in order that production 
know-how as to items not regularly produced commercially 


may be maintained at a maximum. 


Che improvement and development of weapons are a 
vital part ol this program. Theretore, contracts for the eny! 


neering improvement of standard weapons should be en 


tered into with private industry for the continual employ 


ment of its engineering personnel on the problem. 
Periodic educational orders for limited production of 


should 


" 
our national armament polcy in 


important Key items become an established part of 


order to cle clop more 


effect weapons, reduce the time required to attain initial 


production in case of an emergency, and to enable the using 
to test and evaluate such new items in Army, Navy 


Force 


The Blandy 


mancuvers, 


Board report directs realistic attention to the 


foundation on which the Eisenhower plateau of defense 


rests. It merits the immediate support of all our citizens in 


order that time, lives, and national we lth may be saved 


and victory assured in any future conflict. 





ASSOCIATION AFFAIRS 


Four New Association Vice-Presidents 
Elected by the Executive Committee 


Amer 
Wash 
1953, to 


Board 


Che Executive Committee of the 
ociation met at 
April 22, 
the Blandy 
Production 


can Ordnance A 
ington on Wednesday, 
discuss and approve 
Report on Reserve Ordnance 
meeting was held in the 
Cabinet Hotel 
John Slezak, a director of the Associa 


at that date. Assistant Secretary 


Capacity The 
Room of the Carlton 


tion and, 


Among the newly 
to right, William J. 


Army designate, was welcomed by 
A.O.A 
congratulations on his appointment 
Levin H. Campbell, Jr., 

\ssociation, presided at the meet 


f the 


his fellow officials and received 
Lieut 
(ren president 
of the 
ng 
rhe following members of the Execu 
Committee were Harvey 


tive present 


( Knowles, Cincinnati, vice-president ; 
Robert L. Biggers, 
dent: Louis Polk, Dayton, vice president ; 
Henry P Washington, 

Florence G. Ferriter, Wash 
Leo A. Codd, Wash 
vice-president; Henry 
Tech 


Burton 


Detroit, vice-presi 


the late Erwin, 
treasurer ; 
ington, secretary; 
ington, executive 
N. Marsh, Wilmington, chairman, 
Divisions and Committees ; 
staft 


nical 


O. Lewis, Washington, consultant 


NEW YORK.—The New York 
held a luncheon meeting in the 

Ballroom of the Hotel Astor, 
York City, on June 4th. Members 


their friends 


e AT 
Post 
Grand 
New 
were asked to bring 
might be interested in joining the Amer 


who 


ican Ordnance Association. 


80 


for Technical Divisions and Committees 
Che Blandy Board report was discussed 
unanimously. It 
44 of tl 
Secretary of 


Wilson, on 
Copies 


in detail and approved 


is printed in full on page is issue 
It was presented to the 

Defense, the Hon. Charles F 
May Ist by 


been 


General Campbell 
officials of the 


officers of Posts, 


have sent 


Association and 


elected vice-presidents of the Association are, left 
Rushton, Charles M. White, and Myron J. 


Hayes. 


Divisions, Committees, and to all com 


pany members 


The Executive Committee unanimously 
elected the following regional vice-presi 
dents upon motion of General Campbell 
They are 

Charles M. White, president, 
Steel Corporation, Cleveland ; 


William J 
Life 


Republic 
Rushton, president Protec 


tive Insurance Company, Birming 
ham ; 
Myron J 
man Kodak Company, Rochester ; 
W. G. Swartchild, Jr., Swartchild & 


Company, Chicago 


Hayes, vice-president, Fast 


Following the consideration of reports 
and the transaction of routine business the 


committee adjourned at 3:00 p.m 


Hon. John Slezak, Assistant Secretary 
of the Army, delivered the principal ad- 
dress. As a prominent industrialist and 
former Chief of the 


District, Mr. Slezak is especially qualified 


Chicago Ordnance 


to appreciate the problems of the manu- 
facturer—as well as the Government—in 


maintaining a flow of ordnance material 


to the services 


There was an excellent attendance at 


the luncheon and Mr 


ll received 


1 1.” 
Slezak’s remarks 


vere we 


e AT BOSTON.—As 
bration of Armed 
Yankee Post, in codperation 
Hartford-Springfield Post, 
New England Regional Meeting at Boston 
on May 8th 

he program began at 1:00 p.m. when 
of the 


part of the cel 
Week, the 


with the 


Forces 


spons« wed a 


more than 300 members and guest 
Association boarded a fleet of 
at the Sheraton-Plaza Hotel 


armed 
forces buses 
for a visit to the Jordan Marsh Company 
to inspect a very complete display of mili 
tary equipment and to witness the opera 
1 


ligence defense center 


tracking of 


tion of ar inte 


which simulated the enemy 


| targets in the 


aircraft ing vital 
United 
The Ordnance 


the buses for a t | 


approac 
states 

delegation then boarded 
to Watertown Arsenal 
where they welcomed by Col. B. S 


Mesick, the 


specte d an 


were 
commanding officer, and in 
some ot 


outdoor display of 


the Army’s most recent artillery weapons 


including the 75-mm. Skysweeper auto 
matic antiaircraft cannon and the 280-mm 
atomic gu 


Phe A.O.A 
through 


also con 
Arsenal 


Laboratory where they saw the electronic 


members were 


ducted the Watertown 
microscope, radioac tive-1sotope laboratory 
newest methods for plating titanium, and 
much modern research equipment 

The \.0.A. contingent was then 
whisked to the of the Murphy 


General Hospital where Navy helicopters 


grounds 


demonstrated the flying versatility of the 


rotor-winged aircraft and simulated a 


rescue operation by hoisting a_ sailor 


from the ground into a hovering heli 
copter 

The Ordnanceites then had a thrilling 
ride, under police escort, back through 
the Boston rush-hour traffic to the Shera 
ton-Plaza Hotel where a 
held at 6:30 p.m. followed by 


Ballroom 


reception was 
dinner in 
the Grand where neariy 700 
members and guests gathered to hear the 
Hon. John F Assistant 


tary of the Navy for Air, who was the 


Floberg, »ecre 


principal speaker. Secretary Floberg’s 
address is published in full on page 34 of 


this issue. 
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Shown above at the New England Regional Meeting are, left to right: Brig. Gen 
James F. McManmon, chairman, Armed Forces Week Committee; Hon. John PF. 
Floberg, Assistant Secretary of the Navy for Air; and Rear Adm. John L. McCrea, 
Commandant of the First Naval District, Boston, who were among the guests of honor. 


Mc Manmon, 


Pilgrim 


srig. Gen. James F 
U.S.A.F.R., 
lrust 
Armed Forces Week Committee of Bos 
ton, introduced Secretary Floberg 

Markle, U.S.N., Dis 
trict Chaplain, First Naval District, gave 
Capt. Patrick J 
Base Chaplain, Grenier 


vice-president of 


Company and chairman of the 


Capt. George I 


the invocation, and 


Ahern, U.S.A.I 


Air Force Base, Manchester, N. H., de 
livered the benediction. The United States 
Naval Band, Boston, 
stirring airs during the dinnet 

Harry A. Wansker, 


Yankee Post, and his committee did an 


Base furnished 


president of the 


excellent and an efficient job in preparing 
and carrying out the many details con 


nected with this very successful meeting 


Bethlehem Steel Company Plays Host to 
Philadelphia Post at Its Annual Meeting 


Bethlehem Steel Company was host to 
the Philadelphia Post at its annual meet 
ing on June 3rd when 450 members mad 


Rethlehem, Pa 


a visit to the ce 
plant 
Leaving special tran 


at 11:45 an the 


route and 


members ate a box 


lunch et arrived at Bethlehem 
at 1 pm 


compa! y's 


transferred to the 


They then 


observation train for a 3 


hour inspection tour which included the 


principal steel-making and manufacturing 
units. A highlight of the trip was the 
ypportunity to witness the forging of a 


tube for the Army's new 280-mm. gu 


Upon comp! m of the tour, the visi 


The May meeting of 


e AT SEATTLE 


the Puget Sound Post was cosponsored 
by the Mechanical Engineering Depart 
of Washington 


that 


ment of the University 


and was held on the campus of 
university 

The 
address by Dr 
of the 


rockets and guided missiles 


meeting featured an illustrated 


Wernher von Braun, one 


world’s leading authorities on 


Professor von Braun served as tech 
nical director of the German Fuel, Rocket, 
and Guided Missile Center at Pe 


enemuende from 1937 to 1945 and came 


July-August, 1953 


Bethlehem Steel 
and dinner \ business 


ion followed the dinner 


tor vere taken to the 


Club for cocktail 


Brief talks were made by ] 


M. Sylves 


ter, general manager, who gave a descrip 


tion of the plant, and by George W 
Struble, assistant to the 


who dwelt on the plant's contribution to 


vice-president 


ordnance throughout its long history 

The principal address Was rivet by 
Vice Adm. Arthur D. Struble, United 
States Naval Re presentative to the | 
Nations Military Staff Committee 

The return trip was made by special 
train, leaving Bethlehem at 8:45 p.m. and 
Philadelphia it 10 


arriving 0 p.m 


under contract ith 
year. He 
technical director of guided mis 
sile development for Army 

Arsenal, Huntsville, Ala 
conquering of 


to the United States 
the U. S. Army, in the latter 
Is now 
Ordnance at 
Redstone 


‘The 


question of determined engineering,” Dr 


space is now a 


von Braun said. “Today we have the basic 
elements to reach outer space. We cai 


do it with present-day chemical fuels 


and well-known principles.” 
The first 
would be 


step im conquering space 
rocket 


It would circle the earth at tremendous 


the firing of a space 


d. Then, accordi » Dr. von Braun, 


vould come the development of space 


satellite 


ly simple step e said. “La 
moon would be more tricky 


I expressed the view 


missiles é ! a suprenic 
} 


against attacking planes because it W 


be impossible to establish enough gu 


missile batteries to provide co 


adequate defens 
Dr. von Brau 
and such Na 
subject, answe 
hour. About 800 men 
tended the meeting 

secretary 


Scholarship 


Fairman B. Lee ost 
sented the Association Gold 
Key to Cadet Maj. A. I 
University on May 22nd 
Murray 


Trine at Seattle 
Substituting for 
Aitken, he pre 
Cadet Master 


Ord i 


Post President 
sented a 
Sergeant ! i the 
Unit at 

Puget Sound 

e AT WASHINGTON The May meet 
ing of the Washington Post was held in 
the National Pre Club on May 20th 
[he guest speaker wa Maj. Ger Leslic 
EK. Simon, chief of the Research and 
velopment Div 

of Ordnance, w 


ot Army ¢ 


tors tor the 

the meeting 
General Simon wa 

Military Academy in 1927 
1949 he vas director of 


Laboratories at 


graduated from the 
United State ] 
1940 to 
the Ballistic 

\berdeen Proving Ground, Md. Since 


4 


that time he ha n Assistant Clnet of 


From 


Researcl 


Ordnance 


(seneral Simor | the fact that 


Above, Ludlow King, left, president of 
the Washington Post, chats with Maj 
Gen. Leslie E. Simon during Post meeting 


funds 


Ordnance im research and de 


eighty-five per cent of the pent 
by Army 
velopment flow into programs which are 


handled by 


institutions 


being industry and 


private 
educational 


In reviewing method and procedure, 


General Simon said that Ordnance was 


81 





“driven to the conclusion that we would 


have to tap the great engineering re- 
sources of American industry to do the 
job. It is necessary, we believe, to main 
tain in government a hard core of quali- 
fied men to work with industry on these 
programs, men with real know-how ; but 
the important thing is to leave with the 
contractor full responsibility for the job.” 


[he following officers were reélected 


Mar- 
Mc- 


Ludlow King, president; Fred T 
shall, first vice-president; and T. J 
Closkey, second vice-president 
Elected for 3-year terms on the board 
of directors were Maj. Gen. E. L. Cum- 
mings, Robert F. Willey, Capt 
L.. Woodyard, and Gerald J. Lynch 


Edward 


members were C. E. 
Merle H 


Shank, and George 


Outgoing board 


Meissner, Brig. Gen Davis, 


Stanley A Riviere. 


Vice Adm. W. A. Kitts Elected President 
of Capital Cities Post at Lathams Meeting 


Che third annual meeting of the Capital 
Cities Post was held at 
Lathams, N. Y., on May 14th 


was preceded by a 


Circle Inn 
he dinner 
meeting meeting of 


the board of directors and chairmen of 
standing committees 

Directors present included E. FE. John 
son, R. Z. Crane, W. A. Kitts, Ray 
Stearns, R. L. Fryer, E. H. Haller, E. D 


Rhodes, ¢ Smart, and a representa 


Richard Z 
Charles E 


Smart, second vice-president; and Harry 


\. Kitts, 


first 


president ; Col 
Crane, vice-president ; 
L. Erlicher, representative on the national 
Council. E. S. Webster is 
treasurer of the Post 


secretary 
Inducted as new members of the board 
Fryer, Eugene 
and Mr 


Johnson presided at 


of directors were Ross I 
H. Haller, E. D 


President 


Rhodes, Smart 


Retiring 


> 


Shown above at Capital Cities Post dinner meeting are, left to right: Col. R. Z. 
Crane, commanding officer, Watervliet Arsenal, Post vice-president; F. K. McCune, 


General Electric Company, principal speaker; E. E. 
Adm. W. 
Watervliet 


Company, retiring president; Vice 


pany, new president; E. S. 


J. O. Amstuz. Also attending the 
meeting were Committee Chairmen 1M 
McGarry and A. A. K 
dent E. E 


Reports were submitted from the fol 


tive of 


tooth. Post Presi 


Johnsen presided 


lowing committees: Industrial Prepared 


ness Public Information, lechnical 


Progress, Meetings and Programs, Mem 
bership, and Student Activities. The Post 
now has 7 company members, 416 regular 
members, and 46 associate members 

rhe following officers were duly nomi 
Vice Adm. Willard 


nated and elected 


Webster, 


Johnson, General Electric 
A. Kitts, General Electric Com- 
Arsenal, secretary-treasurer. 


the dinner meeting which featured an ad 
McCune, 
products division, General 
~~ henectady, N y 
Atom at Work.” 


Representatives of the Rensselaer Poly 


dress by F. K general man 
ager, atone 
Electric Company, 
His subject was “The 
technic Institute Student Chapter (Troy, 
N. Y.) attended the dinner meeting. Of 
ficers of the Charles M 
Pomeroy, III, William M 


vice-president; and Donald R 


Chapter are 
president ; 
Lewis 
Rucinski, secretary. The total number of 


members and guests present was 125 


Dr. Wernher von Braun Tells Columbia 
River Post of «Rocketry and Space” 


Dr. Wernher von Braun was the prin 


cipal speaker at the Columbia Rivet 


public luncheon meeting at the 
Multnomah Hotel on May 15th. He ts 
chief of the Missile Development 
(Arsenal, Ala. His 


subject was “Rocketry and Space 


Post's 


Guided 
Division of Redstone 
The annual meeting of the Pos 
held that 
Hotel. Marshall N 


same evenme at 


the president of the United States Na 
Portland 


ideals and achievements of the 


tional Bank = of lauded the 
\mericat 
Ordnance Association 
Members of the 


not a bunch of speechmakers 


Association,” he said, 


They 
peace 


seeking the guaranties it 


gh industrial preparedness and ord 
research and development properly 


to private enterprise 


“They work in a fascinating field. They 
obtain know-how at first hand. They ac- 
cept and meet responsibilities personally 
for preparedness, public information, tech- 
nical student activities, meet- 
ings, and the increase of membership.” 

The Columbia River Post also took an 


progress, 


in the observance of Armed 
May 16th. A 
through the downtown area of Portland 
2,000 
uniformed marching and mounted troops, 
as well as civic, fraternal, and veterans’ 


active part 


Forces Day on parade 


included 35 units with close to 


organizations 

At a meeting of the Post 
directors on April 22nd the following of- 
ficers and directors were elected for 1953- 
1954: W. L. McCarter, president; W. A 
Gish, first vice-president; H. D. Kness, 
(aay, secre- 
The fol- 
Post directors were also elected 
John 


board of 


second vice-president; J. A 
tary; C. C. Tupling, treasurer 
lowing 
B. J 
Bryant, Theodore Emerson, Paul Fowler, 


R. H Haas 


Beattie, Bergman, T. I 


Fulbright, and Edward 
e AT SAN FRANCISCO.—The annual 
meeting of the San Francisco 
held in the Venetian 
Hotel on May &th in 


Emerson I 


luncheon 
Post was Roon 
of Fairmont 


Maj 
head of the 


honor of Gen Cum 


Industrial Division of 


Chief of 


mings 
the Office of the Ordnance 
The Industrial Division is charged wit! 
procurement and production supervision 
of all 


Army, for many items for the Navy and 


ordnance matériel used by the 


Air Force, and for certain items being 


supplied to our allies overseas under the 
foreign military aid program 
As chief of this 


Cummings has had 


division since 1950, 


General supervisory 
responsibility for an operation sometimes 
described as “one of the biggest busi 
nesses in the world” during a very crucial 
period in the Nation's history 

General Cummings spoke on the Army 
Ordnance procurement program, both 
from the standpoint of procurement and 
production 

A. B. Layton, a director of the Post 


was meeting which 


toastmaster of the 
> 


was attended by 332 members and guests 
head table 


(representing 


Those at the included E. J] 
McClanahan 
son), Samuel 
Watt, Dean 
Robinson, B. ¢ 


I avton, Maj 


Butts, 


Tr. S. Peter 
Kahn, Rear Adm. Morgan 
Witter, Maj. Gen. Ray A 
Heacock, General Cum 
Walter E 
\dm. T. Earl 


Fletcher Brig. Get 


mings, Mr Gen 
Todd, W. I 
Hipp, Lawrence S 
Ralph I. Glascow, G. M 
Adm. H. D. Nuber ( Ret.) 

At a special table were Col. Hans G 
M. Stark, Col. C. E 
Hudson, Col 
Augur, D. A 
Lieut 
Brooding 


> 
\ear 


(sreet wood, and 


Jepson, Col. John 
Kelley, Col. Carroll D 
Paul Steele, Col. W. B 
Rhoades, Col. G. W. Dorn, Ist 
C. H. Wuerz, and Milton 
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Quad Cities-lowa Post Sponsors Program 
of Plant Visits and Dinner Meeting 


he May meeting of the Quad Cities- had enjoyed in the afternoon. He ex 
Post 
board of directors, a tour of Rock 
tour of the Inter 


Works, a dim 


the arsenal, and the election of m 


meeting of the \ssociated In 


Island 


lowa featured a pressed appreciation to the 


dustries of the Quad Cities, represented 


\rsenal, a at the meeting by Chester Anderson, and 


Harvester Farmall to the lowa Manufacturer's Association 
represented by Harry Linn, for their pat 
ficers and directors ticipation in the event 
meeting was attended by rhe report of the nominating committec 
G. L. Weissenburger, P. S. Mumford, 
G. H. Mathes, E. W oss, Col. (¢ \ 
Waldmann, C. E. Murray, G. A. Uhl- 
meyer, and D. L. Meyers 

It was reported by the secretary that includes A 
the membership totaled 307—a slight de- Mr. Mathes, L. A. Murphy, Mr 
crease from the number reported a yeat M. M. Schmidt, Mr. Uhlmeyer, Colonel 
ago Waldmann, C. D. Wiman, A. A. Collins, 
increase membership, \. D. Matheson, Mr. Weissenburger, and 
which had beet W. W. Warner 


discussed Col. Robert Haskell, Chief of the Chi 


rhe board 
vas read by Colonel Waldmann, and the 
elected Mr 
Mumford, Murray, 
vice-president. The new board of directors 


{ Danekind, I M 


following members were 


president, and Mr 


Ross, 


In an effort to 


many of the methods 


previously attempted were 


These included the issuance of cago Ordnance District, was introduced 


spoke on the 


the secretary to leading members it He methods by which the 


ous localities so that personal district judges the efficient use of man 


agement 
Marvi 


School at 


might be made in obtaining ne 
Mundel id of the Man 
Rock Island Arsenal, 


activities to a 


bers; questionnaires, issuable to the Dr 
gement 


brought the bu 


membership, so that deficiencies 


organization, noticed by the prese: 
bership, might be recorded; and ; ries close with a talk on “Improving Manage 


of visits by officers of e Post ment of an Organizat 


localities in order to activate intet 
It was finally suggested that 


agency be | 


contacted 


Los Angeles Post 
Holds 
Annual Meeting 


tising relative 
improving this conditior 

Mr. Weissenburger raised the question 
of a Chapter to the Post 
Moine 5 He 


comact members in this area with an an 


probably to be 


located in Des promised 


\ capacity crowd of more than 330 


toward establishing such a chapter 
: é members and guests at the annual dinnet 
was acreed by board members that, 1f the = - 
. . : , meeting of the Los Angeles Post heard 
establishment of such a Chapter appeare: 

Cummings, chief 


Maj. Gen. Emerson 


to be favorably received by the Des 


Mon es 


taken 


, . , f the Industrial Divi (othece 
members, such action should he yo e ‘ ' 
CInet of Ordnance, laud “Souther 


California I al ’ for greatly 


meeting of the Post 
Post Pre 


Weissenburger. The number of 


The dinner 


called to order by 


Cal \ arin 


wd guests pr ! was 110 


Rock 
address, 
presence of : sil s wast 


time that included 


Rock [slat d l meetu wv of 


He outlined t 
calling attention to the fact 


activities of the 
areca, 


irsenal Was around 


many of the area activities were 


lized. He clearly indicated that 
come future visits of 
hers to the ; al 


Mr. Weissenburger expressed his thank 
organizing the 


He also thanked 


to the committees for 
activities of the meeting 


the International Harvester Company 


and the arsenal management for the tours 


A. Wilson, 
\ssociation of the Ordnance 


retiring president, 
Industrial 


greet 


which the members of the Service. 
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exceeding the expectations of Washington 

in its ordnance production 

revealed that the 
District “im this 


General Cummings 
Los Angeles Ordnance 
time of only partial mobilization has 
nearly $600 million worth of contracts on 
its books, more than four times the peak 
load of World War IL.” 

The dinner meeting was held at the 


May 12th 
General Cummings pointed out that the 


Cahforma Club on 
Pacific Southwest “has made some of the 


most outstanding contributions to scien 


tie developments in Ordnance that we 


have ever witnessed” in its contributions 
in the field of guided missiles as well as 
an outstanding record in conven 
production. He said the 


assembled the 


having 
tional ordnance 
area now has greatest 


number of guided-missile scientists and 
development engineers in the country 
head of the Jet 


Insti 


Dr. Lows G. Dunn, 


Propulsion Laboratory, Califorma 


tute of Technology, Pasadena, gave the 


large auchence a startling account of the 
tremendous strides that have been made 
in the development of guided missile 


Robert ¢ (set newly elected to the 


presidency of the Post, opened the meet 
ing and introduced Kenneth T. Norris 
acted as toastmaster The annual 


William A. Wilson 
] 


retirme Post president The many ac 


rt Was given Dy 


tivities and achievements of the Post dur 
were clue in large mcas 

abl leadershy 
he otheers ‘ the 


addition to Mr 


( omant, vice 


coming yeat in 
Frederic \W 


Robert W 


Samuel Kk 


Reni 
ers, secretary Rindge, 
treasure! 

Phe board of directors includes Thomas 
r. Arden, Dr. Duns 
Earle M. Jorgensen, Patrick W. Lizza 
Walter C. Main, James P. Met 
Mr. Norrt , B. Rauen, Carlton B 


Dibbett Wilson 


Kdgar C. Hummel 


ifferty 


=e 
ar 


At Los Angeles Post meeting Robert C. Geffs, left, new president, and William 
Maj 
right, 


Cummings, chief 
principal speaker 


Gen. Emerson L 
who was the 
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© AT SYRACUSE.—One hundred and 
fifty members and guests of the Syracuse 
York Chapter 
meeting at which Brig 
C. Rives, U.S.A.F 


« General Electric-Cornell Electron 


Central New attended a 


dinner Gen. Tom 


(Ret.), now manager 


address 


War 


gave the 
was “Push-Button 


principal 


(General Rives’ conclusion was that “we 


have the push button and a number of 


the wires and components with which to 
initiate push-button warfare, but we have 
not yet designed a complete system that 


can be used in such warfare.” 
@ AT LAFAYETTE. 


banquet of the 


The annual spring 
Club 
was held in the Purdue University Memo 
rial Union on April 29th with fifty mem 
President William Watts 


Purdue Ordnance 


bers attending 
presided 
business 


Following the banquet and 


meeting, Col. Clarence A. Cozart, deputy 
chief of the 
trict, presented a talk on “The Evaluation 


of the Career of an Army Ordnance Of 


Cincinnati Ordnance Dis 


ficer.” Colonel Cozart included in his 


remarks a very interesting discussion of 
his experience while assigned to the 


Army during World War II and 


finished up with a question-and-answer 


Chinese 


period 
Under the 
ca F. 9 


military science and tactics at Purdue, the 


faculty direction of Lieut 


Carney, assistant professor of 


had a very successful year. In- 
among its activities was a field 
Haines Stellite plant in Ko 
and a trip to the National 
Range at Frankfort, Ind 


club ha 
cluded 
trip to the 
komo, Ind., 
Guard Firing 
© AT WATERTOWN.—Members of 
the Massachusetts Institute of Technology 
Post, under the leadership of Lieut. Col 
Samuel L. Hall and Capt. Willard Ander 
son of Army Ordnance, spent April 10th 
at Watertown Arsenal where they were 


given an opportunity to examine the Sky 
sweeper and the 280-mm. gun 


e THE GENERAL'S CANE.—In a 
ceremony unique in the history of Ord 
case containing the 


nance, a trophy 


famous cane of the late Brig. Gen. Tracy 
C. Dickson was dedicated at Watertown 
Arsenal in the presence of about a dozen 
Ordnance who had been well 
acquainted with, or who had served under, 
the distinguished Ordnance officer and 
commander of Watertown 

Che case, made of walnut and glass, is 
Benjamin S. 


veterans 


fastened to the wall of Col 
Mesick’s office in the arsenal. In_ the 
case reposes the cane, General Dickson's 
photograph, a tribute to him that was 
published in OrpNANCE magazine, and a 
wore as a_ brigadier 


pair of stars he 


general 
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Mrs. Fay, formerly General Dickson's 


secretary, pulled the curtains aside to 
open the case to the public 

he speaker on this unusual occasion 
was Brig. Gen. Thomas K. Vincent, com 
Redstone 


Ala. General Vincent served with General 


mandant, Arsenal, Huntsville, 
Dickson for six years at the arsenal 

Dickson,” 
finest, kindest, and most far-seeing 
clear-thinking, highly skilled 
ever knew. He was 


ahead of his time, and the contributions 


General he said, was one 
of the 
technical 
men that I away 
that he made to the Ordnance Department 
vill Ivng endure. He made his influence 
felt, | believe, on more young officers of 
the Ordnance Department than any other 
one man, and the lessons he taught were 
absorbed by most of them.” 

Vincent 
the late King George VI 


“*The true leader is a man 


General then quoted a state 
ment made by 
of England 
vith a gift of vision and the desire in 
his soul to leave the world a little better 
than he found it. Such a leader does not 
demand immediate results but is willing 
to strive for what happens to be unat 


tainable 


leaving it to his successors to 
gather the fruits and to be content if he 
can feel that what he did made the ulti 
mate harvest possible.’” 

hat, to me,” said General Vincent, 


“was General Dickson.” 


e JOHN D. SMALL has been elected 
vice-president of Pressed Steel Car Com 
pany and will make his headquarters in 
the company’s executive offices in New 
York 

Mr. Small has an extensive record of 
distinguished service to the Nation both 
in the Navy and in defense production 
jobs. He was formerly Chairman of the 


Munitions Board, vice-president of the 


Emerson Radio and Phonograph Com 
pany, president of Maxson Food Systems, 
Inc., and executive vice-president of the 
Dry-lce Corporation of America 

He was national Administrator of the 
Civilian Production Administration, the 
agency that succeeded the War 
tion Board, during 1945-1946 

Mr. Small is a graduate of the United 
States Naval Academy and saw Navy 
service in both World Wars. In World 
War II he was Deputy Director of the 
Army-Navy Munitions Board and later 
was executive officer of the War Produc- 
tion Board. He holds the rank of com 


modore in the Naval Reserve 


Produc 


e W. R. G. BAKER, vice-president and 
general manager of the General Electric 
Company's Electronics 
member of the American Ordnance As- 
sociation, recently received the Medal of 
Freedom Award. Under Secretary of the 
Army Earl D. Johnson made the presen 
tation in the Pentagon. 

The medal is awarded by the Army to 


Division and a 


civilians for the performance of meritori- 
ous services which have aided the United 


States in its efforts against an enemy 


Dr. Baker received the award for acceler- 


ating the application of electronics to 


the solution of 


Army research 


ve lopme nt problems 


During the summer of 1952, Dr 


visited the combat area in Korea with 


a group of civilian scientists to 


levices and 


stu ly the 
problem of utilizing electronic « 
principles to the maximum extent in 
thereby increasing the ef 


soldier and 


modern war, 


tiveness of the individual 
reducing the cost of human life 

As a result of this visit, the citation 
declared, Dr 


and guidance to the 


“furnished advice 


Chief of Staff and 


taker 
the Secretary of the Army which will 
have a significant impact on the Army's 


future effectiveness.’ 


HEISS, 


Ordnance 


e BRIG. GEN. 


a member of the 


GERSON K 

American 
Association and Ordnance officer for 
Headquarters, 


Korean 


service 


Army Forces Far East 


was decorated with the South 
Ulchi Distinguished Military 
Medal Gold Star for 
service to the ROK 


special ceremony in 


with outstanding 
Army 

Yokohama, 
the medal was presented to General Heiss 
by Maj. Gen. Duk Shin Choi, Republic 
of Korea liaison officer 


In a 


@ WIRT WILSON, for nearly fifty 


in Minneapolis and 


years 
a leader in insurance 
one of the founders of the Northwest Post 
of the American Ordnance Association, 
died in Minneapolis on April 16, 1953. He 
was chairman of the board of Wirt Wil- 
son & 
which he founded in 1913 

A native of Winona, Minn., Mr. Wil 
son was graduated from the University of 
Minnesota School of Law in 1899. Dur 
(American War he served 


Company, insurance consultants, 


ing the Spanish 
with the 13th Minnesota Regiment in the 
Philippine 

He entered the 


Islands 

insurance field in 1904 
firm of Smith & Wil- 
son and later served as Minneapolis man- 


United Fidelity & 


as a partner in the 
ager of the States 
(jsuaranty 

Mr. Wilson 


tion committe 


Company 

served on the organiza 
and on the first board of 
directors of the Northwest Post. He was 
a guiding light in all plans and programs 
of the Post and gave unfailing assistance 
to the progress of industrial prepared- 
ness in that area prior to and during the 
Second World War. 

His close connection with industry in 
and around Minneapolis in addition to 
his deep patriotic concern for the national 
defense were the bases of his outstanding 
contribution to Ordnance preparedness in 
his native state. 
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4 scholarship key and a year’s member- 


ship in the Association are presented each 


year by the A.O.A 


standing Ordnance student in each Ord- 


R.O.T.4 
rhis 
students at the following institutions 
Cadet 


awarded 


nance unit of American col 


leges year awards were 


University of California 


Joseph M 


Capt 


Viglizzo was 


J.M. Viglizzo J. A. Porter 


ation Review 


on June 4th. A 
student, he 


chemical 
engineering was commanding 


ofhcer of Ordnance Company F, First 
Regiment 
Clemson Agricultural C. 


Allen 


\ssociation award. Specializing in chemis 


llege.—John 


Porter was selected to receive the 


try, he had an excellent scholastic record 


during his entire four years on th 


campus 
olor id 


Vechanical 


Kreycik was awarded 


fagricultural and 
Robe rt ( 
key 


recently 


the A 


teriology, he 


sociation Majoring in bac 


Was designated 


distinguished military student 


Cor U'niversity Cadet Lieut. Col 
| selected to re 


His R.O.T.C 


vas first out of seventy-two Ord 


Richaré Groos was 


ceive the Association award 
rating 
nance He is a graduate of the 
Mechanical 


General 


seniors 
College of 
received — the 


Award last 


Engineering and 
Ralph Hospital 


year 


P. J. Daly R. N. Quade 


July-August, 1953 


for award to the out- 


made to 


the 
Association scholarship key at the Gradu- 


H. D. Hendrickson 


Dartmouth College.—Thomas 
the 


He is a junior in the 


yler 


was this year’s award 


Thayer 


recipient of 


Engineering and one of the outstanding 
students on the campus 

Institute of Technology 
George W \dams 
Association the An 
Day May 


\ chemical engineering student, Mr 


Georgu 
Cadet Maj 


awarded the 


Was 
key at 
nual Honors 


loth 


ceremonies on 


R. C. Kreycik R. T. Groos 

Adams was not only an outstanding cadet 
but ittained an A 
selected for many 


on the 


average and was 


] 
aiso 


top honorary societies 
campus 

Cadet Maj. Don 
A.O.A 
24th. He 


tudent and a 


onsaga Uni 
ald I 


ship key on 


ersiuy 
Lewis received the scholar 


May was a distin 


guished military university 
student 
Hofstra Colleg The 


recipient was Cadet Maj 


honor 
\.0.A. gold key 
Peter J. Daly 
Presentation was made during a 
May 12th 


and very 


review 
in his honor on He was regi 


mental adjutant active in the 
R.O.T4 

Unit 
Quade was selected to receive 
scholarship key. Mr 
mechanical engineering student and holds 
the John Morse 
He is a member of 
Pi Tau 


fraternities. 


program 

Robert N 
the A.O.A 
junior 


ersity of Illinois 


Quade is a 


Memorial Scholarship 
Beta Pi 


engineering 


Tau and 


Sigma, honorary 


R. C. Anderson 


School of 


Lo 
Howard D 
Corps 


The \. kev was 


Capt 


Lafayette College 
awarded to Cadet 
Hendrickson 
May 18th 


Hendrickson has 


during a review on 


his is the second time Cadet 


received the \ssocia 
was designated a distin 


1952 ; 


tion award, He 


guished military student in 


member ol the Scabbard 
society 


Lehia Cadet | cut 


G. W. Adams D1 


Lewis 
Roy ( \nderson was selectec 


standing cadet of the entire 


entation of the Association 
made at a Regimental Cerenx 


on May Iltl 


Louisiana State University 


ciation scholarship key was 
ceremony befor 


May 12th t& 
O’'Quinn has bee 


an impressive 
cadet corp on 
O’Quinn. Mr 
a Regular Army 

Varshall College 
Fred L. Reid was designated to 
A.O.A this 


cadet 


COTATISStot 

Cadet Lieut Col 
rece 
the award 


again year 


was battalion commander dur 


his junior and senior year and 
student 
Institute of Techn 
Col. Herbert H 
awarded the As 
May 14th. He was ar 


student in mechanical e 


distinguished military 
Massachusetts 
Cadet Lieut 
son Was ociath 
the review on out 
standing 


gineet 


Hig 


1. O'Ouinn 
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Y y are invited 
0 


—s 
—_ the typi" ih nl 
to expense” - 


aA your life 


UNDERWOO 
Vichigan State College—Cadet Lieut 


tigue * 
Y \\ see how fa & \ , 
o . increased *** Col. G. Winfield Pardee was awarded 
on , 
ot producti ing, the A.O.A. scholarship key. He was a 
ing» 
| his easiest oper® distinguished military student, cadet regi 
with : “ mental executive officer, and a member 
neatest typi" ‘lc! of the Seabbard and Blade drill team 
_ rite University f Michigan.—John W 
’ \ \) ty pew : 
MOST ADV ANC E yf Messer was awarded the A.O.A. scholar 
| . ship key as the outstanding Ordnance 
: e , Corps Cadet at the university. A graduate 
Rsve.* . ; 
o student in business administration, Mr 


sser expects to go on active duty in 


» ELECTRIC! 


H. H. Richardson G. W. Pardee 


on the s ceduced 


\ leader in many student activi 
is a member of Scabbard and 


ind the Druids Senior Honorary 


Vinnesota The Asso 
ciation scholarship key was awarded to 
William E. Engebretson, a junior in the 
Institute of Technology. Mr. Engebretson 

is a distinguished military student 
University of Nebraska—The A.O.A 
award was presented to Cadet 2nd Lieut 
Howard M. Doty at a joint Army-Au 
Force R.O.T.C. parade on May 12th by 
Dr. Floyd W. Hoover, director of regis 
tration and records at the university. Mr 
Doty is a member of the Pershing Rifles 
and has been an outstanding military 

student 
North Carolina State College of Agri 
culture and Engineering.—The Associa 
tion scholarship key was awarded Max 
Before you buy well Reid Thurman at the Annual 
° A 8.0.T.C. Awards Ceremony in Riddick 
any typewriter Stadium on May 15th. He was the regi 
' z - » mental cadet colonel and holder of the 
... be sure to try the new Underwood Electric! ed Asan Cotints.of Steieten 
Achievement 


**Write your name and business address | Representative to let you try this exciting. te ' 
on the coupon... cut it out and mail it fast-writing machine in your own office, Cnnnae morc ead Seckenios 
today. We will ask your local Underwood — on your own work. You'll love it! 

22 i. 


UNDERWOOD 


llege.—Cadet Maj. James R. Riede has 


Underwood Corporation | iierwood Corporation ©?" 


‘ese 
l'ypewriters . . . Adding Machines One Park Avenue, New York 16, N. Y. 
Accounting Machines . Carbon I am happy to accept your invitation to try the 
Paper ... Ribbons Underwood ELECTR without obligation on 
. , my part. 4.M 
One Park Avenue, New York 16, N. Y. ; 
hate P.M. seems to be 
Underwood Limited, Torento 1, Canada : convenient. But have your representative telephone 
. . lirst, to conl 
Sales and Service Everywhere a oe 
Name Phone: 


PrYRiGn ‘ ww RPORA 


Nddress 


Underwood Electric cit 
...made by the Typewriter Leader of the World W.E. Engebretson J. W. Messer 
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PERMANENT MAGNETS and ASSEMBLIES 
for Magnetrons and Traveling Wave Tubes 





The group of magnets illustrated above, weighing from a fraction 
of a pound up to 75 pounds, are indicative of the wide range of Lf. 
Arnold production in this field. We can supply these permanent hk ladle tO your 


magnets in any size or shape you may need, with die-cast or ‘ 
sand-cast aluminum jackets, Celastic covers, etc. Complete assem- : Specifications 
blies may be supplied with Permendur, steel or aluminum bases, 

inserts and keepers as specified . . . magnetized and stabilized as 


re |. eee 
| woo | OR COATING REQUIRED 


— AR RNOLD ENGINEERING (COMPANY {PANY * Ue! weleome 
SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION - a 
' General Office & Plant: Marengo, Illinois your inguiriés 
___ DISTRICT SALES OFFICES 
New York: Empire State Bldg. Los Angeles: 3450 Wilshire Blvd. 
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Consult FORNEY First 


SOLVE BORING, FACING, MILLING, DRILLING, 
TAPPING PROBLEMS WITH ONE MACHINE 


One stop is all you need make to 
solve your boring, facing, milling, 
drilling, tapping and other machin- 
ing problems—Forney's. Forney 
standard machines do countless jobs 
better for less. For example, facing, 
back facing, turning, boring, counter 
boring, drilling and continuous feed 
facing is performed by a Forney 


machine at one setting. 


Two Forney machines may be installed to perform dual face milling, boring, 
drilling and tapping. Both may be purchased for the cost of one conventional 
type machine. Send us drawings of your anticipated applications for considera- 


tion of adaptability of the Forney boring and facing machines to your work. 


FORNEY’S INC, 


Manufacturers of Special Machinery Since 1916 
211 ELM STREET NEW CASTLE, PENNA 
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H. M. Doty M. R. Thurman 


been selected to receive the A.O.A. 
scholarship key. He plans to make the 
Army his career, having been designated 
a distinguished military student 

University of Oklahoma.—Charles Mi- 
chael Fullerton was selected to receive 
the Association award. A distinguished 
military student, he held the rank of 
cadet colonel. He is a junior, majoring 
in physics, and a member of the Scabbard 
and Blade Society 

Purdue  Untversity—William Ear! 
Watts was awarded the A.O.A, ‘gold 
scholarship key. A mechanical engineer- 
ing student, he was president of the Ord 
nance Club, the Scabbard and Blade So- 
ciety, and the Pershing Rifles drill team 
Designated a distinguished military stu- 
dent, he was offered a Regular Army 
commission 

Rutgers University —The Association 
key was awarded to Cadet Douglas Evan 
Monks. A distinguished military student, 
he was a member of the Scabbard and 
Blade Society and represented his uni 
versity at the U. S. Military Academy 
Sesquicentennial Anniversary celebration 
this year 

Seattle University—Arthur L. Trine, 
a veteran of twenty-seven months over 
seas during World War II, was awarded 
the A.O.A. key at an assembly of the 
entire Cadet Corps. Cadet Trine was 
president of the R.O.T.« Cadet As 
sociation 

The Military College of South Caro- 
lina.—Cadet E. Yaschik was awarded the 
A.O.A. scholarship key. He is a member 


C. M. Fullerton J.R. Riede 
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A VITAL FORCE IN NATIONAL DEFENSE 


' NATIONAL 
DEFENSE 


“Packaged” Air Conditioner 


Eesily instolled. Cools, dehumidifies, : 
filters, circulates, ventilates. Six models Machine Tool Coolant Cooler 


2 to 15-H.P. capacities—to meet most Keeps coolants in avtomatic machine 

cooling needs tools at a constant temperature Helps 
provide greater precision, higher pro 
duction. Reduces friction heat 


Chrysler Airtemp has won recognition as an outstanding factor in the national 
defense effort. By waging war against enemies of production, precision and perish- 
ables: uncontrolled dust, humidity and temperatures—Chrysler Airtemp is making 
a major contribution to the armament program. On all fronts—at home and 
abroad—in assignments that cover every application of temperature and humidity 
control, Chrysler Airtemp is serving with distinction. A complete range of prod- 
ucts enables Chrysler Airtemp to provide the answer to production problems 
involving control of indoor atmospheric conditions. 


Room Air Conditioner 
Fits in window, cools, filters and circu 
lates fresh outside air. ideal for offices, 
hospital convalescent rooms, workshops 
or other smoll areas. 


Central Station Unit 


Chysler Airtemp 


For large installations. This unit forms the heart of mony olf 
HEATING + AIR CONDITIONING endinninn, aithdanmanindinstaeseiias nadia 
for HOMES, BUSINESS, INDUSTRY enemas: 


Airtemp Division, Chrysler Corporation, Dayton 1, Ohie 
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== == Amegicam Cuemicar Pawns Company 


AMBLER 


Fay PENNA. 
[Paocis 


Technical Service Data Sheet 


Subject: GRANODIZING’ FOR LONG 
PAINT LIFE ON STEEL 





“GRANODINE” FORMS A 
DURABLE PAINT BOND 


Granodizing forms a crystalline, zinc phos- 
phate coating on steel. This ACP paint-bond- 
ing process chemically changes the surface 
of steel into an inert non-metallic coating 
made up of thousands of microscopic zinc 
phosphate crystals. 

Granodized steel thus presents a surface 
much more receptive to paint than untreated 
steel. Its crystalline structure permits a firm 
and durable “keying” or bonding of the paint 
finish. And the “Granodine” zinc phosphate 
coating itself is actually integral with the 
metal from which it is formed. 


“GRANODINE” CAN BE 
APPLIED BY DIPPING, 
SPRAYING OR BRUSHING 
Granodizing can be accomplished by: 

¥ Dipping the work in tanks; 

2 Spraying the parts in a power washer; or 


3 Brushing, spraying, or flow-coating the 
work with portable hand equipment. 


“"GRANODINE" Trade Mark Reg. U.S. Pat. Off. 


Choice of process is usually decided by such 
factors as the size, nature, and volume of 
production. 


“GRANODINE” STANDARD 
PRACTICE ON BOTH 
CIVILIAN AND MILITARY 
PRODUCTS 


Automobile bodies and sheet metal parts, 
refrigerators, washing machines, cabinets, 
etc.; projectiles, rockets, bombs, tanks, 
trucks, jeeps, containers for small arms, 
cartridge tanks, 5-gallon gasoline containers, 
vehicular sheet metal, steel drums and, in 
general, products constructed of cold-rolled 
steel in large and continuous production are 
typical of the many products whose paint 
finish is protected by “Granodine”’. 


In military production, ““Granodine” is used 
to obtain a zinc phosphate finish meeting 
Grade | of JAN-C-490 and equivalent require- 
ments of other specifications. 








CHEMICALS 








[ane 


Typical power spray washing machine for the automatic application of a protective 
phosphate coating to metal parts in preparation for painting. These 5” rocket 
motor tubes, as well as products made of cold rolled sheet steel, are effectively 


phosphate coated in such equipment. 
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W.E. Watts D. E. Monks 
of the Citadel Yacht Club and the Amer- 
ican Ordnance Association. He is special- 
izing in business administration. An out- 
standing student, he holds the rank of 
staff sergeant in the Citadel Cadet Corps. 
Agricultural and Mechanical College 
of Texas.—The 
key was awarded to Lieut. Billie D 
O'Neal, a Navy veteran of World War II 


\ssociation scholarship 


A. L. Trine E. Yaschik 


He consistently received the highest 
grade in his military work and was 
designated a distinguished student 

Utah State Agricultural College-—The 
recipient of the Association award was 
Cadet Lieut. Col. Lawrence Paul Jones. 
Presentation of the award was made dur- 
ing a brigade review in conjunction with 
the annual inspection on May 15th 

Virginia Polytechnic Institute —Cadet 
Walter 1 
A.O.A. scholarship key. He was one of 
five winners of the 1953 Scholarship 
Award Contest of Tau Beta Pi 


Darnell was awarded the 


W. T. Darnell L. P. Jones 
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Rubbish Disposal is only ONE of the Cost Cutting jobs 
for the Dempster - Dumpster 
in your plant 


It's amazing, almost to the point 
of fantasy, yet so soundly real, what 
the minds of men in all types of in- 
dustry have cooked up for more 


efficiency and reduced costs with the 


Dempster-Dumpster. 


Hundreds of plants are handling 
materials of practically every descrip- 
tion with one truck-mounted Demp- 
ster-Dumpster serving scores of de- 
tachable containers. Here are just a 
few. Oils, gases, and liquids handled 
in our Tank Type Containers 
tools and equipment in our Tool 
Shed Type Container . . . containers 
on casters placed for receiving steel 
chips from lathes or at conveyors for 
receiving finished products . 
tainer with doors and windows, re- 
placing shacks for plant guards or 
nightwatchmen . containers built 
to handle chlorinator ash residue of 
approximately 1500 F. and there are 
dozens more. 


. Con- 


Containers are placed wherever 
material accumulates. When loaded 
each is picked-up, hauled and 
emptied (as illustrated above) . . . or 
load set down intact. The entire op- 


One Dempster-Dumpster Handles All Containers... . 


DEMPSTER BROTHERS, 


July-August, 1953 


eration is handled by only one man, 
the driver, by hydraulic controls 
cab. 


The containers are built in capac- 
ities up to 12 cu. yds. and each is 
designed to suit the materials to be 
handled—be they bulky, light or 
heavy . solids, liquids or dust. 


One Dempster-Dumpster, with 
driver, does the work of 3 to 5 con- 
ventional trucks eliminates 


trucks and crews standing idle 


973 Shea 


All Sizes. . 


Bldg., Knoxville 


eliminates rehandling of materials 
and increases efhiciency and 
plantkeeping. 


good 


If you have even any remote idea 
that this equipment could be adapted 
to your operation, by all means con- 
tact us because being without the 
Dempster-Dumpster System could 
easily be costing company 
thousands of dollars annually. Manu- 
factured exclusively by 


Dempster Brothers, Inc. 


your 


and sold 


All Designs 


17, Tennessee 
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Rockwell Report 


by W. F. ROCKWELL, JR. 
President 
Rockwell Manufacturing Company 


C' TTING MANUFACTURING COSTS getS more and 
more difficult. Labor costs per unit can be 
held in line only by more efficient production, and 
after a couple of decades of pretty careful industrial 
engineering, the short-cuts are harder and harder to find. Material costs are 
elatively inflexible, too. 

For some years, we've been chopping away at indirect costs, improving 
materials handling, plant layout and every factor that held much promise. 
Finally, it gets down to the product itself. 

That’s why, although we spend a great deal on the engineering development 
of new products, an even greater amount of money goes to the improvement 
of present products, both to make them more salable, and just as important, 
to reduce the costs of their manufacture. 

Strangely (or perhaps an industrial designer would say it isn’t strange) in 
most cases where a new design has reduced costs it has also resulted in an 
improved product. 

The big problem is that many engineering projects that start out as cost- 
cutting jobs, become cost-holding jobs because in the time needed to re- 
design, the creeping increases cut of the savings that were expected. 


” * * 


New Rockwell Products: Our meter division now markets an all-stainless 
steel meter for measuring corrosive liquids common to the chemical, petro- 
chemical, food, pharmaceutical and industrial processing fields. Built entirely 
of stainless steel, the meter operates at pressures up to 125 pounds per square 
inch at from 20 gallons per minute minimum and 100 gallons per minute 
maximum, It can be equipped for remote registration and quantity control 
... Our Nordstrom Valve Division is in production with a new tamperproof 
lubricant-sealed service and meter cock for gas service . . . Rockwell Tools, 
Inc., a Subsidiary, now offers five packaged combinations of hand saws 
including not only general purpose and pruning saws, but also nested blades 


for special sawing probleras, 
* 


Recently the editor of a magazine for boys came to our Delta Power Tool 
Division for assistance in the preparation of an article on home workshops. 
Their reason for doing the story was that they found, in a survey, that in homes 
with workshops there was often an unusually strong bond between father 
and son. The home workshop, he pointed out, was common ground on which 


all ages could meet. 
* * 


One of the advantages in a diversified company like ours is being able to 
move quickly, and we wage a constant battle against building up non-essential 
system and red tape. 

We want to have the advantages of a small business in being able to shift 
quickly if conditions change. So our individual plant managers get a lot of 
leeway and home office control is more advisory than absolute. 

To further be sure we're ready for change, we've had each division prepare 
a budget based on 75 per cent of actual anticipated sales for 1954. In other 
words, we've asked them what they intend to do if sales should go as much 
as 25 per cent under estimates. One division, by the way, is so increasingly 
optimistic we're thinking about asking them for a 125 per cent budget. 

These 75 per cent budgets don’t just cut everything 25 per cent. The division 
manager is expected to review all costs and sales possibilities on the assump- 
tion that some things can’t be cut at all; some things can perhaps be elimi- 
nated completely. 


One of a series of informal reports on the operations and growth of the 


ROCKWELL MANUFACTURING COMPANY 
PITTSBURGH 8, PA. 


for its customers, suppliers, employees, stockholders, and other friends 
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A SCIENTIST’S CREED 
Dr. A, V. ASTIN 


Director, National Bureau of Standards 


Ihe Bureau staff believes first of all 
n the importance of scientific research 
as a means of intellectual and spiritual 
advancement, as the foundation of our 
technological economy and high standard 
of living, and as the bulwark of our 
national security 

We believe in 


that theory and hypothesis must contorm 


the teachings of Galileo 


to the results of experimentatiotr ind ob 
servation. We believe in the philosophy 


of.Lord Kelvin that basic understanding 


in science depends on measurement—the 
reduction of observation to numbers 

\We believe further that the reduction 
of observation to meaningful numbers re- 
quires the development and maintenance 
of uniform standards for physical meas 
urement and that this need provides the 
first and primary reason for the Bureau's 


existence 


A Challenging Activity 

Che development and maintenance of 
the standards for physical measurement, 
with the associated calibration procedures, 
is to us a challenging and dynamic activ- 
ity. This standards work must not only 
keep abreast of the expansion of the fron 
tiers of science, but in the older regions 
there is a continuing demand to increase 
the precision and reliability of measure 
ment 

We believe that there is romance in 
precision measurement and that ability 
to extend the absolute accuracy of meas- 
urement by one decimal place frequently 
demands as much in ingenuity, persevet 
ance, and analytical competence as does 
the discovery of a new principle or effect 
in science 

We believe further that many of the 
important advances in science are pos- 
sible only through the availability of in 
struments of high precision which enable 
the measurement of small differences or 
minute effects 

We stress reliability and accuracy in 
our operations and in checking and re- 
checking our results. In fact, an inad 
vertent error of ten parts in a million 
representing a whole wave length of 
light) in a length calibration made some 
months ago was a cause of grave con- 
cern to the Bureau's management, and 
there was no rest until the cause of the 
error was located and remedial action 
was taken to prevent a recurrence 

We stress objectivity and fairness in 


our operations and attempt to insure them 
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Words that stirred a nation ... fiery speeches hurling dis- 
may and defeat into the hearts of political opponents .. . 
these cast the spotlight on Daniel Webster, dynamic orator. 
In his leisure time, like many another red-blooded citizen of 
his day, Webster enjoyed every thrill of hunting and the 
outdoor life. 

A crack shot, he often roamed fields and winding trails 
in sea>e¢ h of yamic. Re counting a hunting trip to his family, 
Webster said: “My friend had already found a fresh deer 
track to the eastward—told me to wait at the top ofa hill 
and keep my ears opened and my eyes peeled. For two 
hours, I stood there. ¢ xpecting every moment to hear the 
dogs or see the deer.” Every emotion of the marksman .. . 
tenseness... 
keenly felt by Daniel Webster, hunter. 


disappointment .. . joy and satisfaction were 


ie 


L 


For heart-stirring action and thrills, hunting can’t be 
matched by any other sport, It has long built character. 
self-reliance and endurance . given millions of hunters 


clean, healthy enjoyment, 


You can help promote the popular sport of hunting by 
working in lon al and national comservatlion prove inns Re 
member conservation todav means good shooti vy toner 
row! E. 1. du Pont de Nemours & 


I partment, W tlmington OS. Delaware 


eR WRITE FOK FREE BOOKLET on how to start a rifle club 
: 4. . win Ranger Shooting Emblems, Sportsmen's 
en Service Bureau, Department D-2, Sporting Armsand 

& Ammunition Institute, 250 | 13rd Street, New 


y) 
“ANG York 17, N. Y. 


(Live * I \plo NCS 


DU PONT SPORTING POWDERS 


RE6.u. 5. pat OFF 


BETTER THINGS FOR BETTER LIVING. . 
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- THROUGH CHEMISTRY 
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LUBRICATING CORPORATION 


Rochelle Park, New Jersey 
Pioneers in Automatic Lubrication 
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by a willingness to accept the results 
of well-planned reproducible experiments 
and the logical conclusions therefrom 
We follow as far as possible the estab 
lished or clearly defined observational 
techniques and analytical procedures of 
science but welcome the opportunity to 
evaluate and accept new ideas and tecl 
niques 

We believe that scientific conclusions 
should be made only by following such 
procedures. We believe further that com 
plete freedom of inquiry in scientific in 
vestigation is essential to insure not only 
the soundness of a particular set of re 
sults or conclusions but also the develop 
ment and healthy progress of Science 
itself 

Related closely to this is our convict 
tion that a substantial portion of the 
program of any sound scientific or tech 
nical laboratory should be devoted to fun 
damental or nonprogrammatic researc! 
Such provisions afford an opportunity for 
the more imaginative scientists to explor« 
freely ideas of their own choosing and 
help to provide vigor and strength to the 


entire laboratory 


Free Interchange Essential 


We believe that communication — be 
tween scientists, through discussions, 
meetings | visits between laboratories 
Is essential to the de velopment and evalu 
ation of new ideas. For there is no ulti 
mate authority or supreme court im sci 
ence except that resulting from general 
acceptance through free interchange 

Che results of a particular experiment 
are not considered established unless 
they can be reproduced by other ob 


} 


servers, m other laboratories, and with 


different equipment. The conclusions of a 
theory or hypothesis are not considered 
valid until they survive the scrutiny and 
criticism of other analysts and/or cor 
form to the results of experience 

Pherefore we believe that the broad 
dissemination and publication of the re 
sults of research investigations are esse1 
tial to the healthy progress of science, to 
be limited only by strict considerations 
of national security 

We believe that in times of national 
emergency the facilities and resources of 
the National Bureau of Standards should 
be as far as possible placed at the dis 
posal of those charged with the country’s 
defense 


two World Wars. Even during peace 


his was in fact done during the 


time or periods of limited emergency 
there is an appreciable utilization of the 
Bureau's facilities by the defense agencies 

Since World War II, and particularly 
since the Korean episode, these activities 
have grown substantially until now more 


than three-quarters of the Bureau's staff 
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Another Industrial Leader... 


Se) The Texas Company 


continues to build with 


ORE Stundardized Buildings 





oe 


—_— 


—— 


x 
: ~i te ~~ 
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During the past four years Luria installations for 


The Texas Company have been erected in various States. 


ONLY LURIA offers you the SPEED and ECONOMY of STANDARDIZATION 
-+eplus all the ADAPTABILITY and DURABILITY of CUSTOM-DESIGNED UNITS 


Luria Standardized Buildings live up to their promise 
of high-speed construction coupled with low cost . . . of 
standardized design adaptable to almost any type of 
architectural treatment that best suits your individual 
needs . . . of permanent structures that meet and 
surpass the most stringent building code requirements. 
This is conclusively proven by Luria’s outstanding 
record of repeat orders from the world’s great industrial 


leaders ... and from businesses of modest size. 


If you are planning expansion now or in the future, 
the list of companies who reorder Luria buildings will 
impress you — just as the many advantages of Luria 


Standardized Buildings will interest you. 


LURIA ENGINEERING company 


ENGINEERS + FABRICATORS + CONSTRUCTORS 


500 FIFTH AVENUE, NEW YORK 36, N. Y. 
* WASHINGTON, D.C. 


ATLANTA + PHILADELPHIA © BOSTON + CHICAGO 


LUBRIA Customers are REPEAT Customers 
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NATIONAL has a background 
of over eight decades 
in producing quality malleable, 
heat-treated malleable and steel 
castings —ideal materials for 
economy and dependability 
in manufacturing automotive, 
agricultural and 


other equipment. 


NATIONAL's unparalleled experience — 


coupled with a continuing metallurgical research program, 


rigorous quality control standards, 
and completely mechanized foundries 


in strategically located cities — is at your disposal. 


Sales offices and engineering facilities 


are located at all five plants listed below. 


SEE A 16mm Technicolor film. Narrated by 
Edwin C, Hill, this 27-minute film tells how 
malleable iron is made ... tested... 
used . . . how its production economy, 
ductility, machinability, toughness 
will give you a better finished product. 
Available for group showings. 


PLANTS LOCATED IN 


Sharon, Pa., Cleveland 6, Ohio, 
Indianapolis 6, Ind., Melrose Park, Ill., 
and Chicago 50, Ill. 


me Noone NE SO 


ed sii 
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are working on problems for the Depart 
ment of Defense. This means that the 
general character of the Bureau's work 
and the nature of its fiscal support ts 
markedly different than it was fifteen or 
twenty years ago 

Whether or not this is a desirable utili 
zation of the National Bureau of Stand 
ards under the present conditions is un 
doubtedly a question which will be cor 
sidered by one of the special study com 
mittees. We will welcome their recom 


mendations and advice on this matter 


An Alert Staff 


We believe that in order for the Na 
tional Bureau of Standards to carry out 
its various functions and activities we 
must have an alert and competent staff 
suitable equipment and facilities, and an 
environment favorable to scientific in 
vestigation and methodology This en 
vironment or climate essentially means 
the provision of the opportunity to prac 
tice the beliefs I have been stating 

We believe that there should be suit 
able recognition and promotion of the 
more productive and creative scientists 
together with a careful weeding out of 
the nonproductive. We believe that the 
highest positions in the civil service 
should be available to the most outstand 
ing scientists and engineers and that it 
should not be necessary to encumber 
them with administrative responsibilities 
in order to attain such positions. This 
principle is fortunately recognized by the 
Civil Service Commission 

We believe that we should bring in 
new blood by the recruitment and train- 
ing of young scientists and by promoting 
them to more senior positions as rapidly 
as they develop and opportunities open 
We further believe that education should 
not cease when an individual joins our 
staff, and we take pride in our graduate 
school 

We take pride in our many illustrious 
alumni now serving in responsible posi 
tions in industry and elsewhere in gov 
ernment, and we have reason to believe 
that they value the experience gained as 
members of the Bureau's staff 

We take pride in the concept of serv 
ice, in providing assistance to science, to 
industry, and to government 

We believe in the dignity of the gov 
ernment service and further believe that 
the primary incentives and rewards of a 
civil-service scientist are not financial 
but rather stem from the pride in organi 
zation and its functions and from the 
sense of satisfaction which comes from 
participating, even in small ways, in the 
solution of problems of national impor- 
tance.—From an address before the Amer 
ican Physical Society, Washington, D. 
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"What goes on here, Mr. Beaver ?” 


Operation completely submerged . . . army trucks 
travelling under many feet of water . . . accomplishing 
missions impossible without such 10O% amphibious ability! 


Among the new military vehicles, these versatile 
2/-ton trucks are the most revolutionary and efficient. 
On land or 10 feet under water, their dependable 
and uninterrupted service is achieved with the aid of 
Spicer Fully-Synchronized Transmissions, Spicer 
Propeller Shafts and Spicer Universal Joints. 





Ambitious amphibious 


"Eager Bes 


2 





49 YEARS OF 


i —_ 


SERVICE 
, 


SPICER MANUFACTURING DIVISION 
of Dana Corporation + Toledo 1, Ohio 


TRANSMISSIONS * UNIVERSAL JOINTS * BROWN-UPE AND 
AUBURN CLUTCHES * FORGINGS © PASSENGER CAR AXLES 
* STAMPINGS © SPICER “BROWN-LIPE" GEAR BOXES © PARISH 
FUAMES * TORQUE CONVERTERS * POWER TAKE-OFFS 
POWER TAKE-OFF JOINTS * RAIL CAR DRIVES * RAM WAY 
GENERATOR DRIVES * WELDED TUBING 
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manufacturing plant, these two precision-pro- 
duction lines turn out a continuous quota of 
military and domestic Trailers vital to the 
defense needs of the nation. Special Military 


he a Trailers on the first line, and conventional 


- | os 


~ pale dt highway-freight units on the second, both con- 
00h. a ares 


=» MD tribute directly to the efficient functioning of 
: : America’s military supply system. 
é MANY SHARE THE JOB 

Fruehauf's seven American manufacturing 

plants and their many hundreds of sub-con- 

tractors all share in this important job of 

supplying the nation with essential defense 

transportation. For Fruehauf Trailers serve not 

only in the regular delivery of necessary goods 

and materials to every American industry and 


4 pam 
Peg 


. SIDE BY SIDE in Fruehauf’s giant Avon Lake 
| 
| 


community, but also as an indispensible part 
of the Armed Forces. 
FACILITIES AND EXPERIENCE AVAILABLE 
Fruehauf's complete Trailer-manufacturing 
facilities — largest in the world —and Frue- 
hauf's vast fund of engineering know-how and 
experience are already hard at work and al- 
ways available for additional production or- 
ders or sub-contracts that will serve America, 


World's Largest Builders of Truck-Trailers 


FRUEHAUF TRAILER COMPANY 
Detroit 32, Michigan 


Dry Freight Aerovans in Production at the Avon Lake Plant. 


} val Ge 
AEROVANS CHASSIS POWDER HAUL VANS STAKE AND RACK TRAILERS CHEMICAL TRANSPORTS 


TRUCK-TRAILERS FOR EVERY CIVIL AND DEFENSE NEED! 
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RODS 
ELECTRODES 


How Do You Buy It? 


® No matter how you buy stainless steel welding wire—on reels, 
in coils, or packages of rods or electrodes— PAGE can supply you in 
a variety of analyses. 


4C-DC Electrodes— Stable burning even at lower 


heats. Slag is clean and easily 


Gas Welding Rods removed. Coating resists crack- 


ing right down to short stubs. 
Your choice from a complete line for every type of stainless welding. 


for Inert Gas Welding 


Six Page-Allegheny stainless grades in .035”, .045”, and .0625” 
diameters. Precision thread-wound on 25-lb. non-returnable reels 
to fit popular arc welding machines. 


for Submerged Are Welding 


PAGE stainless in wire diameters from 1/32” to 5/16", plain or 
copper coated. In layer-wound coils, 22” or 24” mill coils, or 200-Ib. 
returnable steel reels. 





Write our Monessen, Pennsylvania 
office for literature and prices 


Acco PAGE 


Welding 
PAGE STEEL AND WIRE DIVISION Electrodes 
AMERICAN CHAIN & CABLE Rods 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Los Angeles, New York, Wire 
Philadelphia, Portland, San Francisco, Bridgeport, Conn. 














NEW 
DEVELOPMENTS 





JET TEST CENTER 
Plans for the U.S. Air Force’s me 

jet test center at Palmdale, Calif.—wher: 
Lockheed Aircraft Corporation no 
flight-tests its F-94C Starfire jet inter 
ceptors—moved ahead when Lockheed 
signed a $477,516 contract for design of 
expanded runways, lighting, roads, and 
allied facilities. Palmdale’s proximity to 
remote desert regions enables the all 
rocket-armed, highly automatic F-94C, 
capable of speeds “exceeding 600 miles an 
hour,” to be test-flown under ideal 
weather conditions, far from populated 


areas 


DURABLE SHOCK ABSORBER 


A new, sturdier, and longer-lived shock 
absorber, which already has _ brought 
smoother, steadier riding to railway cars, 
has been adopted by the U. S. Arn 
Ordnance Corps for its new Patton 
48 tank. The tank shock absorber, or 


snubber as it is called, is a unit originaily 


Installing new snubbers on a tank. 


designed and developed by Chrysler Cor 
poration engineers 

The tank or railway car snubber de 
pends upon friction of a brake lining type 
of material, pressing against the inside 
surfaces of its steel tube, to provide a 
constant snubbing action. This does away 
with the greater complication of hydraulic 
shock absorbers and the problem, when 
used in railway or tank service, of thet 
varying rates of snubbing action. The 
new snubber reduces the pitch of the tank 
under gun firing recoil to a greater extent 
than any hydraulic type. This insures 
greater accuracy and requires less reaim 


ing of the gun during firing 


FROZEN ARMOR PLATE 

Cold metal is taking the place of hot 
steel as Army research experts substitute 
frozen metal bars for enemy tanks at 
the Watertown Arsenal, Mass 

Slabs of metal, frozen at temperatures 
as low as minus 455 degrees Fahrenheit, 


are being broken in a “deep freeze” 
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TROPICAL storm at its height 
A is a terrible, awesome thing: 
winds toss trees around like ten- 
pins, roofs leave houses almost as 
if they were built to do so, any- 
thing not nailed down takes off 
as if propelled by some mysteri- 
ous inner force. Not to be outdone 
rain drives across and into every- 
thing, and during it all lightning 
crackles like an angry concert 
master directing the symphony of 
destruction. But elsewhere, safely 
sheltered against the would-be 
man-killer, are the men, women 
and children of the area—safe 
because the Chrysler Siren sent a 
warning roar in every direction. 


The Chrysler Siren is built to give 
this kind of protection for years 
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SELF-DEFENSE 
against the elements 


. . . base, housing and horn are 
constructed of cast iron and heavy 
gauge steel. Even the bearings 
upon which the turntable rotates 
are sealed in where dirt can’t 
score and damage. And while it 
takes the miracle of utility power 
for remote-controlling one or a 
series of Chrysler Sirens, each can 
also be operated manually inde- 
pendent of any power save its 
own 180 horsepower Chrysler V-8 
Industrial Engine. 

In test after test, city officials, 
civil defense authorities, those 
charged with our security have 
found that there is no warning 
device that compares with the 
Chrysler Siren for strength of 
signal, for adaptability and 


because of its tremendous power 

for economy. Has the Chrysler 
Siren been demonstrated in your 
community? If not, call or write, 
Dept.°7, Siren Layout Service Indus- 
tria. Engine Division, Chrysler Corpora- 
tion, Trenton, Michigan. 


LHAVSLER 


AIR RAID SIREN 


Defense is ao vital need, sheared 
by all. Join and assis! the Civil 


Defense group in your area 





ad AUN, 
WHY FABRICATED ? , 


All Rolock heat treating equipment is fabricated . .. 

not cast. Every carrier is job-engineered for the speci- 

fic use and made from the correct metals and alloys 

for maximum resistance to all conditions of expo- 

sure, shock and abrasion. Especially successful are 

Rolock applications of nickel alloys . . . replacing 

heavy castings with durable, lighter weight fabrica- 

tions. The examples shown below, while custom- 

built, can be adapted to your needs. We welcome 

your requests to solve your heat treating equipment 

problems. (Above) Stainless drop-bottom 
pit furnace basket for quality, 


uniform heat treat. Saves sec- 
onds between heat and quench. 


(Above) Fully articu- 
lated ‘‘Serpentine’’ 
: brazing or heot treating 
poe ee sig tray, retains shape. Heavy 
car vrizing ixture. ost or light, any width, length, 
versatile for handling vari 
depth. Many uses at lowest 
ety of parts. Each loaded 
’ . hourly cost. 
grid quenched separately, if 
desired. 
(Above) Rugged assembly for 
carburizing shafts in pusher 
furnace. Adjustable posts posi- 
tion fabricated alloy screens; 
mesh to suit work. Light weight, 
high pay load, long life 


(Right) Inconel bas 
ket assembly for 
(Above) Alloy carburizing bas nitriding. Only re 
ket. Loose joints expand under quired baskets need be 
heat. Rugged, flexible con- used for less than capacity 
struction resists abuse. operation .. . reducing furnace load. 


Offets in: PHILADELPHIA + CLEVELAND ¢ DETROIT « HOUSTON ¢ CHICAGO « ST. LOUIS « LOS ANGELES « MINNEAPOLIS « PITTSBURGH 


ROLOCK INC. + 1356 KINGS HIGHWAY, FAIRFIELD, CONN. 


i e 


for better work 
Easier Operation, Lower Cost 


aR.ese 
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New Developments 





method of testing to find out whether 
they can withstand the hot steel of ar 
armor-piercing shell 

To freeze metals at this incredibly 
low temperature, arsenal and near-by 
engineers designed a machine capable of 
hitting a new low. Inside this deep freez 
the engineers placed a device to break 
the rove metal har \s the trove 
metal breaks, attached recording instru 
ments measure the toughness of the 
metal. Differences in temperatures at 
which the bars break indicate the veloc 
ties that would be required by armor 


piercing shelis to achieve the same effect 


PARACHUTE BRAKE 

First details of parachute-brake research 
which resulted in the F-94C Starfire be 
coming the first production fighter-typ 
plane equipped with a deceleration chute 
were released recently. Studies show that 
the type of nylon chute finally adopted 
for the F-94C jet interceptor provides 


Starfire jet plane releases parachute. 


marked economies in tires, brakes, and 
landing-gear maintenance as well as en 
abling the 600-m.p.h. plane to land in 
almost half the distance that would ix 
necessary without the extra deceleration 
device 

Evidence of the chute’s efficiency and 
economy came in Air Force tests in which 
forty-four consecutive landings were made 
with one aircraft without the use of 
brakes except for taxi turns and ramp 
stops, Statist mpiled by Lockheed en 
gineers indicate that tire and brake life 
will be approximately doubled with on 
hundred per cent chute utilization and 
average runway conditions. In addition to 
saving wear on vital parts, landing dis 
tance can be reduced by forty per cent 


through use of the chute 


AIR SAFETY AIDS 

The Navy has disclosed three new de 
veloprents in the flight safety equipment 
field which greatly increase pilot safety 
comfort, and efficiency. They include an 
integrated flight suit, a new type “thin 
back” parachute, and an ejection seat 
mated to the other two developments 

Adaptation of the integrated suit to 
the new seat is based on combined Doug 
las Aircraft Company and Navy research 


and development. For fast ejections, it m 
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HOW DO YOU PUT A 


HEAVY PHOSPHATE COATING 





ON 90 MM. SHELLS? 
HOW CAN WE GET 





BETTER ELECTROCLEANING 


AT LOWER COST? 





These are two of the simplest of the hundreds _D. Tenk cleaning [1] Treating wash water 
in paint spray booths 


of metal-cleaning questions that come to US 5) machine cleaning 
every day. (1) Cooling ond tubricat- 
: } Electrocleanin ; _ 
We answered our first metal-cleaning ques- C) a ing for machining and 
grinding 


tion for our first customer in 1909. Today we _[ Pickling, deoxidizing 
have 180 Oakite Technical Service Representa- —_- 

(] Pre-paint treatment 
tives answering metal-cleaning questions in the 
plants of thousands of customers in all the 
metal-working centers of the United States and _[ Steam-detergent cleaning 


(_)} Paint stripping 


Canada. 
y . F , C) Barrel cleaning 
We thrive on these questions. They give us 


our daily work. The check list at the right shows 


the kind of jobs we do: () Rust prevention 


() Burnishing 


opucts, ' WNC. 
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GET THE 
FEATURE 


SINGLE ROW 
B SERIES 


FEATURE FACTS 


* 


Avrcraft Bearings 


Spherical inner roce—a basic 
Shofer feature—imures mini- 
mum roller movement across 
inner race under misalignment 


Simple, rugged, compact con- 
struction. Full complement of 
rollers. No retainer. One piece 
inner and ovter races 


20° integral self-alignment with 
inner race shoulders providing 
positive alignment stops. 


High rodial load capacity 
Rollers and roces of SAE. 
52100 steel, through hardened 
for maximum reserve shock lood 
capacity. 


Self-aligning, self-wiping, free 
running positive contact seals. 


Exposed bearing surfaces cad- 
mium plated. Stainless steel ex- 
ternal seal plates. 


Pre-lubricated—ovuter race 


grooved and drilled for easy 
relubrication 


SELF-ALIGNING 


New Developments 


corporates a single-point release mechan- 
ism which automatically releases shoulder 
straps, seat belt, anti-G hook-in, and cuts 
off the regular oxygen supply 

The thin-back parachute, developed by 
the Switlik Parachute Company, is opened 
and closed with a chain fastener arrange- 
ment (similar to a zipper) in lieu of the 
familiar cone and pin. The Navy said th 
new pack is only one-third as thick as 
the present chute, requires only one man 
for packing, thereby cutting packing time 
in half, is much more comfortable, and 
is twelve pounds lighter than the present 


standard chute 


JEEP LITTER BACK 


\ litter rack has been developed which 
can be mounted over the hood of the 


M38 jeep, permitting the simultaneous 


i 


Jeep equipped with 4-patient litters. 


transportation ¢ f four litter cases rhe 
rack can be mounted with the windshield 
in position or off the jeep and can be 
folded back while in place to allow access 


to the engine 


MAKING PURE SILICON 
Development of a process for manu 
facturing pure silicon, which may lead 
the way to more powerful and less bulky 
television, radio, and other electronic and 
electrical equipment, was disclosed re 
cently by the Du Pont Company. By this 
process the company has opened up a 
virtually unlimited source of the material 
a nonmetallic eiement—for transistors, 
ppear to be revolutioni ing cle 
tronics, as well as for rectifiers and prob 
ably ther electrical parts. Silicon ts ¢ 
broade the 
these developments because 
a much wi temperatu 


other mat 


MORILE PETROLEtCM LAB 
Che Army Quartermaster Corps’ com 
w mobile petroleum laboratory 
undertook a cross-country tour 
to aug raining of industry-sponsored 


OMC p m iboratory Army 


Compahites 
be transport 
combat-area testing oO 
and lubricant This work includ 
| salvaging of captured enemy 


x 


stores of gasoline, fuel 
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TRANSPORTATION GASOLINE ENGINES 
Model Cyl. Bore Stroke Displ Bare Engine H.P 
N4062 
Y4069 
Y4091 
F4124 
F4140 
F4162 
F6186 
F6209 
F6226 
M6271 
M6290 
M6330 
K6271 
K6290 
K6330 
B6371 
B6427 
16371 
16427 
U6501 
R6513 
R6572 
R6602 
$6749 
$6820 


2 3400 RPM 
69 28% 3400 RPM 

36 3400 RPM ROGS?2 TRANSPORTATION 
DIESEL—6-CYL., 162 BARE 
ENGINE H.P. @ 2400 R.PLM. 


124 ( 3200 RPM 
14 52¢r 3200 RPM 
162 58 3200 RPM 
3500 RPM 
3500 RPM 


Ononn & & & & & 
- = 


9500 RPM When you choose a vehicle powered by Continental Red Seal 
» 3000 RPM engine, you tap a reservoir of experience unsurpassed in the 
8 «+ 3000 RPM engine-building field. Continental, and Continental only, delivers 
oe ee the balanced combination of power, economy, dependability and 
23. 3200 RPM long life resulting from all these features—an array found no- 
145 3200 RPM where else: 
124 3000 RPM P — : “ i 
142 3000 RPM Patented individual porting . . . full-length water jacketing 
a cana with directional coolant flow . . . full-pressure lubrication . . . 
178% 2600 RPM leakproof water pump . . . patented oil and dust seals . . . 
a sodium-filled positive-rotation exhaust valves, stellite-faced 
212 2800 RPM . « « dynamically-counterbalanced crankshaft with Tocco- 
penne hardened journals . . . five-ring light alloy pistons with 
chrome-plated top ring . . . all these, and countless other 


quelity features evolved through the years. 


MHAAanan 
= 


a hneheeeeeeee me & & 


aanraqrrnn 
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>. z=*=s 2 
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TRANSPORTATION DIESEL ENGINES 


Model Cyl. Bore Stroke Displ. Bare Engine H.P. 
106427 6 4% 4% 427 1'6« 2400 RPM 


Coe oem | FOR MOST MILES, LOWEST TON-MILE COSTS, AND THE BACKING OF 
COUNTRYWIDE SERVICE, CHOOSE A MAKE WITH RED SEAL POWER. 


[ontinental Motors (orporation” 


MUSKEGON, MICHIGAN 
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PEABODY 
CYLINDRICAL FURNACES 


. .- CUSTOM ENGINEERED 
DESIGNED AND BUILT TO MEET 
JOB REQUIREMENTS 


. . -high-temperatures readily available with 
high-efficiency operation, low-maintenance 
and simplified installation and controls .. . 


Peabody Cylindrical Furnaces are success- 
fully solving many critical processing prob- 
lems throughout industry with major benefits 
of reduced costs and increased product quality. 


ioe to thoroughly dry, with hot 
combustion gases, various bulk chemicals in 
a rotary dryer so effectively that customer 


acceptance and purity of end product would 
be assured. 


ESRI Peabody engineers designed and 
uilt a cylindrical, direct-fired, gas/oil-fired 
cylindrical furnace that was perfectly coor- 
dinated with rotary dryer requirements and 
capable of 20,000,000 BTU/hr heat release 
over a wide, closely-controlled 1200-1800°F 
temperature range. 


EERE afcer more than 24 months continual 

and constantly satisfactory operation, without 
one service breakdown, this client ordered 
another comparable unit of 30,000,000 BTU/hr 
for a second installation. 

Inherent design efficiency, plus years of ex- 
perience on widely-varied combustion and 
pressure-firing problems, makes it possible for 
Peabody to offer unusually efficient and effec- 
tive solutions that carry an extra assurance of 
satisfaction. 





EERING CORPORATION 
IFTH AVENUE + NEW YORK 3¢ NY 


" equipment. dire 


OFFICES IN PRINCIPAL CITIES 
PEABODY LIMITED © LONDON, $.W.1, ENGLAND 


New Developments 





oils, lubricating oils and greases which 
must be accurately classified before they 


can be used 


PROJECTILE WELDING 


A universal welding machine for pro 
jectiles has been recently developed by 
the Morley Machinery Corporation of 
Rochester, N. Y. It makes use of a 
standard welding head which uses a con 


tinuously consumable electrode This 


The universal welding machine. 


head can be easily adjusted with respect 
to the shell 

\ diversity of rotating bands can be 
applied by either a spiral or index feed 
of the head while the shell is rotated 
between self-centering chucking adapters 
Complete versatility of speeds and feeds 
is provided. The welding generator is in 
corporated in the frame of the machine 
making it an all-inclusive unit. Auto 
matic loading and unloading, after each 
shell is processed, makes the machine 


suitable for production-line work 


HYDROFOIL BOATS 


Hydrofoil boats of two types are undet 
going experiment and evaluation by the 
Navy, and tests of the craft are being 
conducted by the Bureau of Ships. Hydro 
foils are “underwater wings” installed on 
the bottom of small craft With these 
wings the boat can be supported in water 
in the same manner as an aircraft is 
supported in air When sufficient speed 
is reached the hull lifts from the water 
and the boat is entirely supported by 
the hydrofoils 

When the hull is out of water and the 
boat is riding on the hydrofoils less water 
friction results and higher speeds can be 
attained. Because of water resistance to 
hydrofotls before lifting speed is reached, 
boats of this type require greater power 


at slow speeds than conventional types 


JET LUBRICANT 


\ synthetic jet-engine lubricant, re 
quired to meet the needs of the new 
high-power jet aircraft, was announced 
recently by the Standard Oil Develop- 
ment Company. The new-type lubricant 
was developed by this company and its 


affiliated research laboratories in England 
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Fundamental Research 


Ai, 
a 


The Type 701 Electronic 
Data Processing Machines—IBM's 
newest giant electronic computer. Employs 
magnetic drums, magnetic tapes and electro- 


static storage for tremendous speeed and capacity. 


The IBM Card-programmed Electronic Calculator 


there’san IBM Calculator 
for every computing need 


IBM has a complete line of electronic data 
processing machines of various capacities 
specifically designed to help solve the widest 
assortment of calculating problems—quickly, 
accurately, economically. 

If your computing problems are of ad- 
vanced technical nature and you do not have 


sufficient need for an installation of IBM 
machines in your own offices, IBM Technical 
Computing Bureaus, completely staffed with 
machines and qualified technicians, are at 
your service. 

The Bureaus are located in New York 
City, Washington, D. C.,and Los Angeles, Cal. 


INTERNATIONAL BUSINESS MACHINES 
590 Madison Avenue, New York 22,N. Y. 
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SOLE METAL TUBING 


trical shielding, me- 

nical protection, fluid 

jes, conduits and ducts, 

yessure lines, and high and 

iw temperature applica- 

ions. Moterial, shapes and 
fo specification. 


Hrical, mechanical, and 
re actuators for air- 
controls, valve closures, 
ding gear, or virtually 
io type of equipment 
] "s specifice- 


Squipmént. Water-tight or 
J sealed types, panel 
quick disconnects, or 
her types for your new and 

tial applications. 





Over 
A Quarter Century 


of Design 


Experience backs 





Bilaaea| products 


You benefit from 26 years of engineering 
design and manufacturing experience 
when you call on Breeze for precision pro- 
duction. Breeze offers an extensive line 
of quality products for aviation, communi- 
cations, automotive and general industry. 
In addition, Breeze offers complete engi- 
neering services for the design and de- 
velopment of specialized electrical and 


mechanical devices. 


Breeze products meet the latest 
government specifications. 


, 
4 


41 South Sixth St., Newark 7,N. J. 
= 


New Developments 





MASSIVE BULLDOZER 

A massive, versatile bulldozer tractor, 
designed to tow a 65,000-pound load at 
25 miles an hour, has been procured for 
tests under the supervision of the Corps 
of Engineers The tests are being con- 
ducted at Fort Belvoir, Va. The vehicle 
is designed to level ground quickly and 
to tow heavy artillery pieces. It has been 
dubbed the “Bull Moose,” by the manu- 
facturer. The machine is 11 feet, 7! 
inches high, 22 feet, 9 inches long, and 
weighs 51,300 pounds with attachments 
The dozer blade is 11 feet wide and 4 


feet high 


NEW WING HANGAR 


A newly designed wing hangar will 
soon enable the United States Air Force 
to provide a closed facility in which to 
service its medium and heavy aircraft 


New wing hangar with insets showing 
accommodations for regular and swept- 
wing heavy and medium bombers. 


in any kind of weather. The Luria En- 
gineering Company has prepared from 
Air Force criteria, plans and specifica- 
tions for a multipurpose wing hangar 
which is the Air Force standard for 
future construction of service hangars in 
cold climates for medium and _ heavy 
bomber and transport aircraft 


TIME MICROSCOPE 

A “time microscope” has been de 
veloped by the Naval Research Labora- 
tory of the Office of Naval Research 
which permits observation and photog 
raphy of a voltage change as great as 
three million volts a second. This corre- 
sponds to a trace velocity on the cathode- 
ray screen of 13,000 inches in a millionth 
of a second—faster than the free-space 


speed of light 


SOLAR ENERGY 
CONFERENCE 

he National Science Foundation re- 
cently announced a grant of $6,000 to the 
University of Wisconsin, Madison, for 
joint support of a scientific conference 
on solar energy and its utilization to be 
held September 12 to 14, 1953. The con 
ference will bring together about thirty 
physical scientists and engineers from 
the United States and abroad to assess 
present knowledge of solar-energy utiliza 
tion and to point out needed areas for 


ORDNANCE 








WHOLE TRUTH 


See and hear the facts about AIR GAGING as authoritatively 
presented in Sheffield’s new automatic sound slide films 


“Fill out and mail the coupon”, says your ——LEARN 


Sheffield Representative—and he'll bring these 
films to you. Just give him desk or table space 
—that's the only arrangement required. 


No extravagant claims—instead here's your 
chance to get the real low-down from experi- 
enced engineers who have learned how NOT 
to air gage it—as well as HOW to Precisionaire 








When to use a dial air gage 

When a column air gage is better 
What type is best for classification 
Which is best for use at the machine 


What gaging heads to use on what 
finish 


What gage wear life you can expect 








gage it. 


Get the right answers from Sheffield to these and any other questions 
you have about AIR GAGING. Send in the coupon NOW! 


ne SHEFFIELD corrarion 


DAYTON 1, OHIO, U.S.A. 


REPRESENTATIVES IN PRINCIPAL COUNTRIES: 
In Australia, the Sheffield Corporation of Australia Pty. Lid., Melbourne 


July-August, 1953 


| SHEFFIELD CORPORATION 

| Dayton 1, Ohio, U.S.A. 

| Please have your Representative phone for o date 

| te show your Air Geging films here. We undersiend 
there is no obligation involved. 

Signed testis... 


teencted 











New Developments 





no room in your budget for 


basic research in the physical and en- 
gineering sciences. In this way it is be- 
lieved that additional research in the field 
will be stimulated 

The world’s energy supply from fossil 
fuels, such as coal, oil, and natural gas, is 
limited and in some regions nonexistent. 
Effective conversion of solar energy into 
readily usable forms of heat, light, and 
power would solve the problem of dimin- 
ishing fuels for an indefinite period. 


FASTER PRODUCTION 
Production of T-33's, the international 
jet trainer, will roll at a faster clip—and 
with reduced assembly cost—through in- 
stallation of a mechanized final assembly 
line at Lockheed Aircraft Corporation's 
plant in Van Nuys, Calif. Conversion of 








the present manual-move system to a 
nonstop operation will make possible 
accelerated output by the final assembly 
line. It is estimated that the mechanized 
line will cut final assembly time by 
approximately twenty-five hours per air- 


plane 





then you haven’t seen 
TOOL LIFE DOUBLED 


the Menney SERVO UN IT \ 3-step tool-grinding method that cuts 

grinding costs by one-third while increas- 

and COMPANION TEST CHAMBER +» ing tool life up to 600 per cent over that 

Accurate environmental testing, for a wide variety of controlled atmos- of conventional wet or dry grinding was 

pheric tests, is within the reach of all industrial budgets. The cost is 
well under $2,000 for the majority of industrial needs. 

The Tenney Servo Unit, a portable air-conditioning system, provides 
proad variations of heat, cold, and/or humidity for aging and weather- 
ing test programs. Air is circulated at the rate of 40 cu. ft. per min., 
capable of absorbing 1700 B. T. U. per hour at — 100°F., or of deliv- 
ering 5000 B, T. U. heating effect at a maximum temperature of 

+ 185°F. Relative humidity can be maintained from ambient to 95% 
in a temperature range of ambient to + 180°F. in 40 cu. ft. of recircu- 
lated air. Low temperature operation requires 10 lb. of dry ice per hour 
at — 180°F., Alb. per hour static. 


announced recently by the Metalloid Cor 
poration, Huntington, Ind. Exhaustively 
field tested in some of industry's largest 
plants, the new method of grinding is 
reported to preserve the true hardness 
and metallurgical properties of the metal 
at and below the surface of the cutting 
edge of the tool by limiting the heat 
generated by grinding. The 3-step method 
involves the use of a special grinding 
fluid, a mist applicator, and a fine-grain, 
soft-bond wheel which roughs and finish 
grinds in the same operation 


SPECIFICATIONS 
Dry Ice Total Temp. Electric — - 
Model Size Wot. Capacity Range Req'mts. SHOES X-RAYED 
TSU-50 17°17" x31" 165 Ib 50-70 Ib. —100°F. to + 200° 
2 


00"F. 2 kw. Convinced that fluoroscopic X ray of- 
TSU-150 21° %25"%33" 200 Ib. 150 Ib. — 100°F. to + 200°F 2 kw. 


fers the best answer to the problem of 
disclosing hidden and latent defects in 
The Tenney Companion Test Chamber 18”), 8 cu. fe. (24” x 24” x 24”), and 27 military footwear, the Quartermaster 
provides an efficient or work-space cu. ft. (36" x 36” x 36”). Forged brass Inspection Service of the New York 
a — - — hardware is provided. Complete vapot Quartermaster Procurement Agency, has 
age me Raptor ainine, (Servo om achieved sg ae —— acquired twenty special wheel-mounted 
easily detached for use with other en- eye yaa aug udes multi- fluoroscopic units from the x ray depart- 

paned viewing window in door, elec- ment of the General Electric Company 


closures or tests.) Ruggedly constructed . 
and fully insulated, this chamber is ‘tical connector panel, turning shafts, The new units offer considerable prom- 


built in three sizes of work space, stain- coaxial cable, utility ports, and high-  j.o for application in such fields as the 
: bed ad , © ; 4 . . 

less-steel lined: 3 cu. ft. (18” x 18” x voltage terminals. manufacture of rubber, electrical, light- 

metal, plastic, and wood products. The 

For further information and prices write: ; ; : 

wits are now being placed in the plants of 


ff various footwear manufacturers through- 





out the country, where they are being 


; > 
* BOOTH 219 used by Quartermaster Corps inspectors 
: " as final inspection tools. They can also be 
ENGINEERING, INCORPORATED used to trouble-shoot at any spot along 
Dept. D, 26 yt B, Newark 5, N. J the production line and to educate work- 
Leos Angeles Representative: GEORGE THORSON & CO 


Engineers and Manufacturers of Automatic Environmental Test Equipment methods and procedures. 
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men in correct fabrication and assembly 





Rough turning draw 
and pierce mandrels on 
the Mona-Matic. Sizes 
include 90, 105 and 
120 Mate- 


rial is die 


mm shell 
hot work 
Billets often 
weigh 210 Ibs 
Depth of roughing cut 


steel 





up to 
is up to on side 
representing a 
of 3 
over conventional en 
gine lathe 
Finishing cut is taken 


saving 


hours per piece 


procedure 
treatment 


after heat 


Monarch Air-Gage Tracer Scores 


GRAND SLAMMO ON THE AMMO 








Contour boring die 
liners on a Series 60 
using a 30” long bor- 
ing bar, Material is a 
forged hot work die 
steel billet 10” O.D. x 
20” long. Total toler- 
ance held is .002” to 
.003". The “Air-Gage 
Tracer” method saves 
up to 6 hours per piece. 


Be 
‘ 


/ 
= 








Just put these two facts together. (1) More 200% increase in production compared with 
hot forged tooling for the shell program is 
produced by the Diversey Engineering Co. 


(Franklin Park, Illinois) than by any other 


less modern methods generally employed 
Its dependability is such that no shell line 


in the country depending on Diversey hot 








plant. (2) The turning equipment is ex- 
clusively Monarch, with every machine — 
Mona- Matics, Series 60's, and Heavy Duty 
lathes — Air-Gage Tracer controlled. Some 
of these are swiveling types with Auto Cycle 
Unit. Here, more of these lathes than in any 
other shop doing similar work, produce on 
a 24-hour-a-day, 7-day-a-week schedule 


Significance? This equipment delivers a 


forged tooling has failed to keep moving 


This manufacturer currently has on order 
6 additional machines—all sold by the per 
formance of present equipment. Why not 
take a tip from Diversey and load up with 
production ammunition like this for your- 
self? Just fire us a request for our complete 
Air-Gage Tracer Booklet No. 2606 The 
Monarch Machine Tool Co., Sidney, Ohio. 


for a Good Turn Faster 
eee Turn to Monarch 
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TUBING REQUIREMENTS 


THE STANDARD TUBE CO.° 


%" 0.0. to 3" 0.0 Detroitz, Ye’ Michigan 
028 to .095 wall Se 

Carbon Stee! Tubing Welded Tubing | Fabricated Parts 
Yy" 0.0. to 5%" O.D ‘ 

028 to .260 wa 


Stainles, Tubing Size and Thickness 





COMMUNICATIONS 





SATELLITE FRACTICAL? 


Tue Eprrors.—Dr. von Braun has 
made a large contribution toward the 
furtherance of orbital flight with his re 
cent efforts in the design and construc 
tion of a satellite vehicle. The following 
comments are offered in the belief that 
such enthusiasm is more effective when 
tempered with restrained caution 

There can be no doubt as to the feasi 
bility of this project nor is there any 
possible question of Dr. von Braun's 
competence in the field. The development 
of the V-2, whatever else it may have 
been, is certainly one of the most out 
standing technical achievements in rock 
etry to dat 

Sut it 1s wise to examine the objectives 
and the cost features of the proposed 
satellite-vehicle project with a jaundiced 
eye. With regard to objectives 

1. It is difficult to see why the satellite 
should be more of an ultimate deterrent 
against future war than was the atom 
bomb or any of the host of other “ul 
timate” weapons. We would certainly not 
regard it as such ourselves if we found 
that some one else had beat us to it 

2. No potential enemy would hesitate 
to call our bluff if, as Dr. von Braun 
proposes, we give them a “determined, 
power-packed ‘No’” when they started 
space rocketry. And this Nation with its 
present ideologies (bless them) would not 
bomb in preventative action 

3. The space station would be not 
nearly as useful for monitoring enemy 
activities on the earth’s surface as is 
supposed. There are about 55 million 
square miles of land area on the surface 
of the earth, perhaps 100 thousand of 
whica would have to be kept under con 
tinual surveillance. To do so photograph 
ically, at a reduction of 1,000 to 1 would 
still mean a hundred square miles of nega 
tives to be taken and thoroughly studied 
perhaps every few days 

4. The accuracy of missile guidance 
from a satellite appears questionable, as 
does the desirability of using a satellite 
as a launching site because of limitations 
in firepower and on the time of release 
Guidance from a control station or with 
devices carried by the missile itself can 
be argued with some advantage and the 
economics appear more favorable 

5. Far from being invulnerable im 
flight, the satellite is a sitting duck, in 
capable even of evasive maneuvers 

With regard to cost, | have heard others 
in the field estimate the price of placing 
a lace handkerchief in orbit at 50 bil 
lion dollars. While this, too, may be an 
exaggeration, Dr. von Braun’s project 


calls for structure, mechanism, equipment, 
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FOR HIGH-PRODUCTION BILLET SHEARING 














SQUARE 
CLEAN 
CUTS- 


no “smears” 





More and more firms are retucing 

their cost of forging blanks with “Buffalo” 

Billet Shears. Shearing speeds are fast—up to 30 cuts 

per minute, with automatic hold-downs and feed tables. Blank 

ends are square and clean with no “smears” or notches, because the 

knives penetrate only 3/16", localizing a sharp vertical fracture. Porosity is 

easily detected. For better forging practice, start with a “Buffalo” Billet Shear. 
Sizes up to 10” rounds and 9” squares. Write for Bulletin 3295. 


BUFFAL RGE COMPANY 


534 BROADWAY BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Lid., Kitchener, Ont. 


DRILLING PUNCHING SHEARING CUTTING - BENDING 
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" Bowser Best For 
| Glenn L. Martin Test. . 
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The environmental test laboratory at Glenn L. Martin Co. in 
Baltimore is one of the most complete in the world. Conditions 
found anywhere on the globe — or miles above it — can be 
simulated for testing electronic and electro-mechanical units. 
Most of the environmental test chambers were engineered for 
the Martin Co. by Bowser Technical Refrigeration. Bowser- 
built units include: 

@ Low Temperature Chamber — — 100° F con be reached in 


from 1'2 to 2 hours. Snow storms and icing conditions are 
simulated by forcing in air with a high moisture content 
High Altitude Chamber — up to 100,000 feet, with corre- 
sponding temperature drop to ~— 40° F 

Fungus Chamber — temperature and humidity control permit 
testing with the four types of fungi which most commonly 
attack components 

Sand and Dust Chamber — 160° F temperature and air 
velocity variation from 100 to 300 F.P.M. for a 6 hour 
neriod determines effects of severest desert conditions 


Bowser background and engineering experience are available 
to help you. For all your environmental test needs, be sure to 
check with Bowser—the pioneer. A Bowser field engineer will 
be glad to call and discuss YOUR needs—at no obligation. 


’ BOWSER TECHNICAL REFRIGERATION 


DIVISION BOWSER INC TERRY VILLE CONNECTICUT 


Communications 


and instrumentation to fulfill a mission 
considerably more difficult than that of 
any aircraft yet placed in production 

Yet, while such commonplace devices 


as the B-36 and the B-52 may cost from 


the 


twenty to fifty dollars a pound for 
empty vehicle, the estimated cost of the 
satellite project has been based on a figure 
of two dollars a pound for the empty 
vehicle rhe total budget of billion 
dollars seems extremely opti 
’. | 
Cambridge, Ma 


@ In his article, “Space Superiority,” 
published in the March-April 1953 
issue of OxpNance, Dr. von Braun 
wrote: 

“I would not be surprised if a 
good many readers were to consider 
the building of enormous, man-car- 
rying space vessels and using them 
to set up a space Station as some- 
what on the risky side—maybe you 
would even call it fantastic. But 
let me assure you that we who ad- 
vocate it are faced with far fewer 
basic problems that were the men 
who undertook the atom-bomb de- 
velopment back in 1940! 

“I am not claiming, mind you, 
that building a space station is as 
simple as putting a new automo- 
bile, or even a new jet aircraft 
engine into production. It is far 
more than that—it is one of the 
greatest engineering problems of 
the age. We must expect many a 
setback and many a heartbreak, but 
setbacks and hearthreaks are part 
and parcel of any courageous, far- 


sighted engineering effort.” 


MODERN THERMOPYLAES 


Prue Eprrors.—Recently | took a trip 


to Indo-China where the French are fight 
ing a costly and endless war against the 
rebels 
While there | motored alnx 

tire length of the peninsula from Saigon 
to Siem Reap, the site of the ruins at 
Anchor Wat. Enroute we were halted for 
six hours to allow a single platoon of 
French soldiers and their trucks to cross 
the wide Mckong River on a miserable 
little ferry which plys wheezingly from 
bank to bank 


Right there | formed the opinion that 


the French never could win the war until 
roads, bridges, and other strategic lines 
of communication were first built 

It was at Thermopylae centuries ago 
that a few Greeks held back hordes of 
Persians because the narrow pass allowed 
only a few of the greatly superior Persia 
enemy to come to grips with the Greeks at 
one time. Evidently our Army has learned 


little from that lesson 
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FAIRCHILD 


RYAN FIREBEE 


JET POWER to send a remote-controlled, high-alti- 


tude missile streaking across the sky at near-senic ACCESSORY SECTION containing essen- 


tial controls, is quickly removed and re- 
-peeds called for a new concept in powerplant design. placed without special tools. 

Fairchild met the challenge with the J-44 turbojet 

engine. Jt had to be extremely compact—get provide 

more thrust than any engine of its sige ever de- 

veloped. It had to be expendable fog warfare—yet 

quality-built for frequent re-use inf fesearch and 


training after parachute recovery. 


In one application recently revealéd, Fairchild’s J-44 
provides the power for the Firgbee, a target drone 
with fighter plane performance, made by the Ryan 
Aeronautical Company. 


TIME WILL TELL of the expanding role in the 

nation’s guided missiles pregram, in light aircraft pelle ps9 eon pedro 
and as a supplementary powerplant in large aircraft in the nation’s guided missiles program as 
of this engine concept that had to be different ... , well as in piloted aircraft. 

another example of the design, development and 

production facilities @fF airchild fulfilling specialized 

power requirementg 


J44 SPECIFICATIONS 
Announéed thrust 1000 lbs 
300 lbs 
72 inches 
22 inches 


LESS THAN HALF SIZE of a modern 
fighter, the high-speed, high-altitude “Fire 
bee” is remote controlled, simulating per- 
formance of piloted jet aircraft. 


ENGINE AND AIRPLANE CORPORATION 


AIRCHILD 


tne Divitl 


Farmingdale, L.1., N.Y 


Aircraft Division, Hagerstown, Md 
Guided Missiles Division, Wyandanch, L.!.. NY 
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SOLVED THIS MARKING PROBLEM 











PRINTING 


LABEL INFORMATION 


ON CARTRIDGE 


ENCLOSED FUSES 


Working closely with Underwriters’ Laboratories, Inc. and with lead- 
ing fuse manufacturers, Markem has developed a method which 
makes possible for the first time the printing of label information 
directly on cartridge enclosed fuses at production rates. Markem’s 
direct ink imprints cannot “fall off” a are unaffected by moisture 
or ordinary chemical atmospheres. Paper label inventory and wastage 
problems are eliminated. Print is larger and color coding and identi- 
fication are simplified. Fuse manufacturers anticipate better labeling 
at higher production rates and with lower costs. The Markem Method 

Markem Machine, Markem type and ink and the special recording 
die roll for use when UL Manifest is required—as well as the imprint 
itself meet with UL approval. 








Mee MARKS THEM ALL 





CAN M A R K EM Printing labels directly on cartridge enclosed fuses 


is but an example of how Markem solves industry’s 
HELP YOU? marking problems. Markem has been providing 

industry with production techniques and equip- 
ment to identify, decorate or designate its products, parts and se 
ages since 1911. Markem also provides technically trained men who 
are available in your area to assure continued satisfaction with Markem 
methods and equipment. 
When you have a marking probiem, tell us about it and send a sample 
of the item to be marked. Perhaps a complete Markem method has 
already been developed to solve your soabiom. If not, Markem will 
work out a practical solution. 


Markem Machine Compony, Keene 9, N. H., USA 











Communications 


The Navy's road system is the bound- 
less sea, but it develops its far-flung bases 
simultaneously with its vessel-building 
program and sees to it that these bases 
are large enough to accommodate the 
huge new carriers now being built. With- 
out these bases the value of the carriers 
and other vessels would be nil 

The Air Force uses the air as its road 
system but spends huge sums in building 
airports at strategic points of sufficient 
size to allow the employment of our 
modern jets 

Not so with the Army. It is spending 
all its money on troops and weapons, 
seemingly oblivious of the fact that the 
roads, ports, and bridges by which they 
might be employed to advantage are prac 
tically nonexistent 

In Indo-China, the French, regardless of 
their great superiority in modern weap- 
ons, are prevented from bringing them 
into play against a very primitive enemy 
who can step through the jungles and 
defeat small, isolated French forces in de 
tail. 

We are supplying the French with 
weapons at a cost to us of hundreds of 
millions, but I saw no evidence that the 
necessary roads and bridges are being 
built to employ them effectively 

What is needed in Malaya, Indo-China, 
india, and other countries awaiting mod- 
ern development is the planning and build- 
ing immediately of modern systems of 
strategic lines of communication to be 
available in time of war against a pos- 
sible enemy and in time of peace to allow 
modern culture to penetrate into the dark 
places 

lhere is no use shipping thousands of 
guns, tanks, and other tools to those coun- 
tries which are modern Thermopylaes 
and where a few determined men can hold 
back potentially stronger forces 

The Army must wake up to the fact 
that lines of communication are not sec 
ondary to modern weapons but are an 
integral part of them—just as vital as fuel 
and ammunition. Modern machines make 
road building a simple operation 

In my opinion strategic roads are the 
secret weapon by which the French can 
win in Indo-China, the English in Malaya, 
and, if properly planned and promptly 
built, they can prevent wars in countries 
at present ripe for revolution 

Haroip L. Mack 


Carmel, Calif. 


® The United States Army with its 
Corps of Engineers and the Navy 
with its Construction Battalions did 
a splendid job of keeping our lines 
of communications open during 
World War 11.—Tue Ebrrors. 
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Now, more than ever before, America must 
make full use of its steel-making capacity and 
conserve its natural resources. Now, more 


than ever, there is national significance in the 


phrases, “Make a ton of sheet steel go farther’ 


and “Make your product last longer.” 

These low-alloy, high-tensile steels do “make a 
ton of sheet steel go farther”—for their inher- 
ently higher strength is 50% greater than mild 
carbon steel. That means, in turn, that 25% 
less section can be used with safety, and where 


rigidity is important, this can usually be 


compensated for through slight design change. 


“Make your product last longer” is no idle 
claim. The much greater resistance of 
N-A-X HIGH-TENSILE to corrosion, abrasion, 
and fatigue assures longer lasting products 
even at reduced thickness. 

Explore the potential economies to be derived 
from the use of low-alloy, high-strength steels— 
and then specify them. Their use can add mate- 


rially to our national conservation program. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alley Division, Ecorse, Detroit 29, Michigan 


NATIONAL STEEL nm) CORPORATION 
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U. S. Ordnance and Aetna-Standard 
have worked hand in hand for the last 
decade on several important contracts. 
Recently, we completed a large production 

run on a jeep mount for a 105 MM 

recoilless rifle. We are busy on two 
other long-range contracts ...one for an 
anti-aircraft gun and the other for an 
anti-tank gun. In addition to the produc- 

tion, Aetna-Standard assisted in the 
design and pilot models on both of 
these items. Below you see the big 

Ordnance assembly floor in Aetna’s 

Ellwood City, Pa., plant. 


The big assembly floor in the Ellwood City plant 
is the center of activity for Ordnance work. 


The Aetna-Standard 


Engineering Company 


| 


PITTSBURGH, PENNA 


Review Staff 


Bric. Gen. DonaLp ARMSTRONG, ¥ 
thor, Washington, D. C. 

Cot, Joun D. BiLtinestey, educator 
Umted States Military Acaden 

Cor. Georce §. Brapvy, consulting eng 
ington, D). C, 

Cor, Joun J. Driscow., author, air armame) 
bat oficer, NATO, Paris, Franc: 

F. W, Foster GLeason, military historian, ordnance analyst, edi 
tor, Washington, D. ( 

Cort. Carvin Govparp, small-arms aut! military historian, 
author, Washington, D. ¢ 

Compr. R, E. Jerrery, educator, ordnance expert, United States 
Vaval Academy, Annapolis, Md 

Lieut. Cor, Mervin M. Jounson, Jr., automatic arms expert, 
iwventor, author, New Haven, Conn 

Dr. Artuur F. MacConocuir, educator, mechanical engineer 
ordnance authority, University of lirginia, Charlottesville, la 

Bric. Gen. Eowarp P, Mecuiinc, air armament engineer, ad 
ministrator, author, L:glin Air Force Base, Fla. 

Compr, Joun V. Noe, Jr., engineer, author, executive officer, 

U.S.S. Rocnestrer 


Dr. Joun J. O'CONNOR, educator, author, editer, Washington, 
1), ¢ 

Cor, Puiare Scuwartz, author, ordnance expert, European Com 
mand, Germany 

Lieut. Cor. S. M. SMOLENSKY, engineer, Ordnance officer, Red 
stone Arsenal, Huntsville, Ala 

Bric. Gen. Tuomas K, VINcENT, artillerist, engineer, author, 
Redstone Arsenal, Huntsvilie, Ala 


The River and the Gauntlet. By S. L. A. Marshall. New 
York: William Morrow & Company. 385 pp. $5. 


an this terse yet infinitely detailed account of the most sur 
prising and perplexing defeat in America’s military history the 
author makes use of a unique method of battle reporting. His 
technique is based upon many interviews with participants, from 
private to commander and staff 

Brig. Gen. S. L. A. Marshall ts admirably equipped to writ 
the story of America’s longest retreat. He not only was a part 
of it, but for nearly a decade as field historian with the U. S 
ground forces his studies of operations and of the use of weapons 
has built up a system of reporting which almost completely 
avoids employment of both afterthought and “official” documents 

The result, while not definitive military history, is most surely 
the basis on which factual history must be written. Meanwhile, 
the reader of today is there—no “dressed-up story” will ever 
pass as the truth! 

Necessarily slow, the opening picture of the strategy of the 
campaign and the build-up or the action allows the reader to 
understand what otherwise would be but a series of unconnected 
encounters. The author's style allows for infinite detail without 
ever becoming tiresome or verbose, and he writes with a wealth 
of imagery 

General Marshall is never didactic in drawing final conclu 
sions. In fact, very few are drawn, yet the analysis is presented, 
inherent in the story, for the conclusions of the thoughtful 
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REMARKS You never know ‘til you 

try. Bundyweld has helped lick hundreds of 
design, fabrication problems; might lick 
yours. It's the standard of tubing depend- 
ability in many industries Then there's 
Bundy's unmatched fabrication facilities 
Add our specialized engineering help, new 
custom-engineered packaging of orders. 

today for Bundyweld catalog or for help in 

developing your tubing application ideas. 


BUNDY TUBING CO., DETROIT 14, MICH. 














me 
———— 


leakproof Lightweight 
High thermal conductivity Machines easily 


High bursting point Takes plastic coating 
High endurance limit Scale-free 
Extra-strong Bright and clean 
Shock-resistant Ne inside bead 
U n ae Ductile Uniform 1.D., 0.0. 








DOUBLE-WALLED FROM A SINGLE STRIP ' 
WHY BUNDYWELD BETTER TUBING - a 


NOTE the exclusive 
patented Bundyweld 


OG 3 
> \ 

) / f beveled edges, which 

@ , 4 F afford a smoothe 

‘ joint, absence of bead 


siz0s uP ond less chance for 


Bundyweld storts as continuously rolled and possed through Bundyweld, double 
a single strip of twice around later a furnace. Copper welled and brazed To %* O09. ony leakage. 
copper-coated steel! ally into a tube of coating fuses with through 360° of wall ; 

Then it's... uniform thickness, steel. Result. . contact 


r 


Bundy Tubing Distributors and Representatives: Cambri 42, Mass: Austin-Hastings Co., inc, 226 Binney St ° Chattanooga 2, Tenn.: Peirson-Deckins Co, 823-824 


Chattanooga Bank Bidg. Chicago 32, mh: Laphom- Hickey Co, 3333 W. 47th Place Elizabeth, New Jersey: A. 8. Murray Co., inc., Post Office Box 476 © Philadelphia 3, Pena. 


Rutan & Co. 1717 Sansom St Sen Francisco 10, Calif: Pacific Metals Co, Ltd, 3100 19th St . Seattle 4, Wash.: Eagle Metals Co. 4755 First Ave. South 


Torente 5, Ontario, Canada: Alloy metal Soles, Ltd. 18! Fleet St, E.¢ Bundyweld nickel end Monel tubing is sold by distributors of nickel and nickel alloys in principe! cities. 
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g HALT 
CEJLIURY 


SERVING INDUSTRY 
AND THE ARMED FORCES 


Burgess-Norton played an important 
part during World War II, in the development and 
production of tank track parts. 

Since that time our development engi- 
neers have been constantly redesigning these track 
parts to keep pace with the many improvements 
and design changes in America’s tanks. Today 
Burgess-Norton experience, skill and facilities are 
again producing new, improved tank track link 
bodies, to meet the requirements of the tank track 
program. 
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reader. By his technique of studying the stories of company 
after company, Marshall gets a cross check on all, and evolves 
final fact 


Following the body of the work is a “glossary 


of main 


weapons” consisting of line drawings and a short description of 


eleven of the common arms of the infantry combat team. It is 


unfortunate that two slips were permitted to pass editing. The 
famous 40-mm. automatic gun which was developed by Bofors 
Nobelkrut of Sweden is called “Boffers.” 

Much more serious is the statement used in describing the 
M1 (Garand) rifle—“A semiautomatic rifle, it fires as lo as 
the trigger is pressed back.” 
should be missed by no 


\ll in all, this is a volume which 


thoughtful American and is surely must” for any student of 


modern warfare.—F. W. Foster GLeAsop 


History of the German General Staff. By Walter Goerlitz. 


New York: Frederick A. Praeger, Inc. 508 pp. $7.50. 


THis volume probably can be best described by quoting from 
the preface by Walter Millis, military editor of the New York 
Hevrald-Tribune 

“It is at once rather more and perhaps somewhat less than its 
title suggests. The author’s approach is not through the technics 
of organization or even of pian, but through the succession of 
great and near-great or sometimes inferior personalities who 


together made up the story As such it is less a history 


of the General Staff, perhaps, than of German generalship 
formed out of a long tradition of military service going back to 
Frederick's feudal armies yet carrying forward into the appalling 
moral dilemmas of Hitler's \bout half of the 
whole book is devoted to the Second World War 


If you wish to trace the 


demonic state 
here you have it evolution and 
functions of the German General Staff through a succession of 
organization charts, lay the book aside. After reading every 
word of it you will have only the haziest idea of what con 
stituted that staff, or how it operated at any given period of its 
history 

Sut if you would enjoy a gripping account of leaders of Ger 
man military thought and action from about 1640 to 1945, you 
have a delightful treat in store. The author's familiarity with 
every link in unnumbered chains of events studding World War 
Il from beginning to end, a familiarity which would seem to 
derive from omniscience upon these matters, is uncanny to say 
the least 

How he could have gained this vast store of information with 
out having personally interviewed all the prominent German 
actors in the tragedy, recording for future exposition their in- 
most thoughts, motivations, I 


And yet the story unfolds so simply and compellingly 


their hopes, their fears, their 
cannot see 
that it is hard to believe that he is at any time substituting 
fancy for fact 

The volume, however, presents certain faults. As a serious 
work it should embody an adequate bibliography. None is pres 
ent. Despite the fact that Goerlitz must have consulted count- 


less sources, not one of them receives mention. His dramatis 


personae 


other general staffs, ¢.g., Falkenhayn and Schellendorf, but they 


include various authors of works on the German and 


receive no credit for these contributions to the literature. Non 


(German authors of similar tveatises such as Captain Derrecagaix 


France), and Lieutenant Colonel Hittle (U.S.M.C.), are 


passed over in silence 
ibser ce ot an 


\dditional criticism may be directed to the 


index to abbreviations, some of which are not easy to penetrate 
And the direfnl lack of maps, of which a few could certainly 
have been included, leaves us without a clear picture of a num 
ver of operational situations that are discussed. Goerlitz is als 
shaky on some of his historical fact 


amateur military his 
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Shape 
of things 
to come 


You’re right from start to finish 

with Rockrite. Whether you 

use Rockrite cylinder finish steel 
tubing for hydraulic cylinders, 

shock absorbers or similar parts, you'll 
find there’s nothing quite like Rockrite. 
The inside is smooth, free of surface 
defects—a surface that’s perfect for 

a piston with soft packing. Smooth bore 
surface plus exceptionally close 
dimensional tolerances mean that 

this tubing can be cut to length and 
used as is. You can also make 
standard, interchangeable parts. 


proces: MTT] ly id) (cmt) to 


TUBING 
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from any angle 


SIZE AND 
SPHERICAL ACCURACY 


PERFECTION 
OF SURFACE 


UNIFORMITY 


DEPENDABLE 
PHYSICAL QUALITY 


STROM 
ta you 
BEST BALL BUY 


If you have a metal ball 
preblem, why not let Strom 
solve it for you. Whether for 
precision ball bearings or 
for one of many other ball 
applications ... Strom will 
supply the right ball to meet 
your requirements. For 

more than a quarter century, 
industry has looked to 

Strom for metal balls of 
unsurpassed quality. 
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torian, to note how frequently the histori 
cal section of the German General Staff 
receives mention in this volume. Let us 
hope that the 


which first received adequate recognition 


study of military history, 


from the German States, will continue to 
enjoy among other general staffs the en 
hanced status which World War II ap 
pears to have conferred upon it CALVIN 


(,O0DDARD 


The Amazing Mr. Doolittle. By Quen 
tin Reynolds. New York: Appleton 
313 pp. $3.95. 


Century-Crofts, Inc. 


THE most amazing thing is that a book 
of this kind is written about a living 
man. Saints are not called saints until 
after they are dead, and the likenesses of 
national heroes are not put on postage 
stamps until the persons have passed on 
But the author is a writer who knows the 
feel of public opinion, and he has pro 
duced an intriguing biography of Licut 
Gen. Jimmy Doolittle that will not bring 
frowns from the many other living per 
sonalities who also had important parts in 
the amazing things aécomplished 

In fact, he has given credit where credit 
is due, and the record of others is woven 
into the story. The book is really a story 
of events, the events that made the ag 
onizing path through which a relatively 
few individuals in the military services 
and some far-seeing men in private in 
dustry made it possible for the United 
States to get into quick production of 
superior planes in World War II 

\s an interesting adventure tale, the 
hook is well worth reading. But military 
readers will find it a valuable text be 
cause it tells the story of the grueling up 
hill work of persistent under-officers in 
trying to get an effective high-speed 
hgehting airplane against the cold lethargy 
of top brass and the penny-pinching econ 
omy of a Congress then disinterested in 
military preparedness 

The fight to get 100-octane gaso'ine 
for example, was a struggle that took 
years of effort long after the technical 
phases were solved 

The book is to be recommended as a 
text for study for all officers interested 
in preparing for the next war rather than 
in planning for the last—Grorce S 
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Ford at Fifty. New York 


Schuster, Inc. 108 pp. $2.95 


HERE is a pictorial record of the first 
fifty years of the Ford Motor Company 
Che presentation of this thrilling story in 


illustration, typography, and format= is 
on the same high plane as the success the 
company has attained during the first half 
century of its public service 


The foreword to the volume 


Illustration shows cab doors 
for Autocar trucks being cleaned, 
phosphate coated, and dried. 

This METALWASH phos- 
phate coating machine provides 
an ideal surface for a lasting 
paint finish on truck chassis and 
sheet metal parts. 

Cleaning and phosphating are 
uniform since the cycle is auto- 
maticaily controlled. Continuous 
operation, built around the con- 
veyor line, eliminates materia! 


handling problems. 


Metalwash Finishing Engt- 
neer, published quarterly, ts 
available on request to engt- 
neers and executives to whom 
cleaning and finishing are op- 


erations of tnterest. 


Write on your company let- 


terhead for your free copy. 


METALWASH 


MACHINERY CORPORATION 


922 North Ave., Elizabeth 4, N. J. 
Representatives in principal cities 
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AMERICAN ORDNANCE ASSOCIATION 


Book of the Month for July 


THE RIVER AND 
THE GAUNTLET 


BY S. L. A. MARSHALL 


S. L. A. Marshall, one of the great modern students 
of war, gives you his long-awaited report on the defeat 
of the Eighth Army by the Chinese Communist Forces 
in November 1950. This is the battle of the Chongchon 
River as Marshall saw it and as he reconstructed it 
from interviews with officers and men of the 2nd 
Infantry Division—the outht that took the first and 
hardest blows. Here for you to read are the circum 
stances that led to defeat, the reconstruction of the 
confused, bitter fighting, the truth of exactly what 

happened in a major disaster to American arms. “The River and the Gauntlet” is both 
a clear presentation of the big picture and a magnificent recital of the many swirling small 
unit actions that are part of a major retreat. Thirty-four maps and seven illustrations of 





weapons help you follow the action. Retail, $5.00. 


To Members, $4.50 


THE CONSERVATIVE MIND History of the 
By Russell Kirk GERMAN GENERAL STAFF 


An avowed enemy of all forms ot socialism, Kirk By Walter Goerlitz 
defends true conservatism in thought as both treedom 
and true liberalism. He takes sharp issue with the 
intellectual blunders which have surrendered our 
freedom of action to the Russians. Retail, $6.50. To 
Members, $5.85. 


THE AMAZING MR. DOOLITTLE 


By Quentin Reynolds 


This scholarly appraisal of the German General Staff 
through 300 vears of war is a real necessity for the 
student of war. Goerlitz shows clearly the weaknesses 


of the German system. Retail, $- + lo Members, 


ORDNANCE BOOK SERVICE 
ei ‘ 705 Mills Building, Washington 6, D.C 

Speed flier, Tokyo raider, Air Force lieutenant ' Gentlemen: 
general, researcher, industrialist—Jimmy Doolittle has : I certify that | am a member of the A.O.A. 
been all of them. Quentin Reynolds tells the story o ' Please send me, postpaid, the following books: 
one of America’s most brilliant men. Retail, $3.95. 
To Members, $2.55. 


2. 


AWINDOW ON RED SQUARE . 


Name 
By Frank Rounds, Jr (please print) 
A vivid, well-documented story of Soviet lite today. Add 
a a ; res 
Retail, $3.00. To Members, $2.70. . . 


City, ZOMG, BORGO oc ccccccess ele 
(Check must accompany order.) 
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Production... 


Micrometers 


You can be confident 

of faster, more accurate 

production when a 

complete line of Brown 

& Sharpe Machinists’ 
Tools backs-up your production line. 
On the bench, in the toolroom, at the 
machine ... you reap the benefits of 
years of tool research, skilled work- 
manship and top quality materials. 
Each tool has design features that 
assure comsistent accuracy on all jobs 
and maximum ease of use. Catalog No. 
35M describes this entire line. Write 
for your copy. Brown & Sharpe Mfg. 
Co., Providence 1, R. I., U.S.A. 


Vernier Gages 
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signature of Henry Ford II, president of the company, tells this 
story better than one might attempt otherwise 

“While this is a portrait of an American industrial enterprise 
taken in its fiftieth year, it is also a look at America and people 
at work. It is not the whole story of America but by describing 
this company—a piece of America and, in the eyes of many at 
home and abroad, a completely American institution—we have 
\mericans work—here 1s the 


tried to say: ‘Here is the way 
they do things—here is a piece of their life 
Those operations in this highly illustrated volume which are 
devoted to the methods, production techniques, and products of 
Ford Motor Company are so realistic as to equal a visi 


Rouge itself So, too, are the po a ls of the met 


responsible for the successful d ‘tion of this vast « 


lo the Ford Motor ( ompany onits t ftieth birthday all frie 
xtend congratulations on a splendid portrayal of the 


irs and good wishes for continuing success throus 
il ] \. Copp 


The Return of Germany. By Norbert Muhlen. Chicago 
Henry Regnery Company. 310 pp. $4.50. 
. 
Gs! RMANY today is a giant laboratory where the demo 
system ponsored by the Unite 


sponsored by the U.S.S.R. are 


Soviet 


almost equal im that the peop rned t! 
fath ul Sper the same lang 
been ] ‘ ‘ either svstelr 
1s t sepa! 
undetermined 
pre-Nazi ] 
more numerous ti 
hurope country. Germany also | 
the drive to lead |] uroype 
he questiot relating 
allie thei 
tion ar all 
wlely in Ce 
sented the ev 
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Accounting Guide for Defense Contracts. By Paul M. Truc 
ger. New York: Commerce Clearing House, Inc 


$>.s0 


. 

EVERY ONE engaged in def 
hook of great interest and aid in u 
the complicated accounting problems 
tracts 

Mr. Trueger, in drawing upon a rich backgrou 
former association with the Contract Audit Brancl 
Force, has been able to present a ce mplete 
solving the many steps and puzzlers one might enc 
Government contractor. His personal “slants” and interpretatio 
of controversial problems are « f considerable interest 

| ypes of armed service contracts recording purchases, man 
facturing and engineering overhead, contract termination, re- 
negotiation, and accounting procedures are all skillfully analyzed 
with the positions of Government and industry fairly stated 
on certain very technical and complicated issues 

To make this practical working text of greater 
reader is introduced to the practices and procedures of the 
Armed Services Board of Contract Appeals and becomes ac- 

- as 


quainted with the income-tax aspects of iccounting 


problems.—S. M. SMOLENSKY 
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FOR 
MORE 

OF WHAT 
THEY NEED... 





ESTABLISHED i648 


. The WATSON-S7ULMAN Sheli Banding Press 


BANDS 
UNIFORMLY 


You produce more of vital ordnance for less when you replace obsolete 
shell-banding equipment with the high speed, single-squeeze Watson- 
Stillman Hydraulic Shell Banding Press. It operates at rates up to 250 
rounds per hour on 90, 105, 120, and 155 mm shells. Everything except 
the loading operation is carried out automatically. Shells come out more 
uniform ... fewer rejects...man-hours become more productive... less 
fatiguing. 

Applicable to either conventional or powdered metal bands. This unit 
features flexibility and compact construction. It can be operated in the 
horizontal position for light work, or is easily converted to work in verti- 
cal plan for heavy shell. Height is only 3 ft. with floor space requirements 
held down to fifty square feet. 

Write today for complete details, or arrange for a call by our representative. 


THE WATSON-STILLMAN COMPANY 


DIVISION OF H. K. PORTER COMPANY, INC. 
164 ALDENE RD., ROSELLE, NEW JERSEY 


W-5S Shell-Line Hydraulic Presses for Shell Billet-Breaking, Piercing, Drawing, Nosing, Banding, Crimping, Loading 
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How Portable (fer\Jor] )s 


fit into 


AerVoiD Vacuum Jusulated 


HOT FOOD, SOUP AND COFFEE CARRIERS 


PORTABILITY DOES IT! 


By providing a means by which HOT FOODS, SOUP, COFFEE 
can be TRANSPORTED and serviced at a distance from the 
kitchens where they are produced, AerVoiD Vacuum in- 
sulated Hot Food Carrier do a job in industrial feeding 
thet cannot be accomplished with any other equipment. 
AerVoiDs are the only complete line of portable food 
servicing equipment on the market. 
In storing, transporting, distributing hot foods AerVoiDs 
do a 3-ply job in industrial feeding, fitting into any 
industrial feeding setup. 
Ways in which AerVoiDs fit into industrial feeding are 
enumerated at right. 
Food consultants to help you with any industrial feeding 
problem without cost or obligation. 
Write for Folder ORD-5 
‘The Job AerVoiDs Do In Industrial Feeding" 
AerVoiD Mobile Canteen . . . Hot Coffee, Hot Soup 
and Light Refreshments for Workers Near Their Work. 


Vacuum Can Company 19 south Hoyne Ave., Chicago 12, Illinois 
wa? ih 


Industrial 
Plants Use 
AerVoiDs to 


@ transport hot foods 
to workers that 
cannot get to cafe- 
terias without too 
much loss of pro- 
duction time 

@ provide midshift 
coffee break to 
workers near their 
work (Plant and 
Office) 

@ provide hot foods 
for night workers 
after cafeterias are 
closed 

@ provide hot foods 
for increased per- 
sonnel 

@ transport hot foods 
from kitchens to 
canteens 

@ provide hot foods 
for overtime work- 
ers 

@ provide hot foods 
for outdoor workers 

@ centralize food pro- 
duction. 


HERE’S AN 
EXAMPLE 


Hot foods, hot cof- 
fee on the way to 
Cannery workers 
in the field to save 
time lost bringing 
workers in for 
meals. 


WHAT DOES 
‘METHODIZING” 
MEAN TO YOU ? 


When a team of 
industrial engineers, 
recognized as one of 
the best 


analyzes a product's 
design and the mater- 
ijals it is to be made 
of in detail 


develops efficient 
production methods, 
including automation, 
plant layout, mater- 
fals handling, etc... 


> 


that's "“METHODIZING". 
When Pioneer does a 
job, whether it be 
just a part or a 
complete program 

it's "METHODIZED"., 
That. this approach 

is sound is proven by 


Pioneer's growth over 
the past 22 years. 


ENGINEERING 


& MANUFACTURING CO., INC. 


/ 


— 


Ps 19654 John R Street  ' 
ey 
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Mammoth tank castings 
cleaned in 40 minutes 


with a@ _WHEELABRATOR' ROOM 


AIRBLAST TIME: 7 to 9 hours with 2 operators 


Could you clean this mammoth cast steel tank hull in just 40 
minutes? That’s all it takes in the giant Wheelabrator Room 
(The world’s largest airless abrasive blast cabinet ever built) in- 
stalled in the ordnance division of a large steel foundry. To do this 
same job by air blasting would require 7 to 9 hours per casting 
using two operators. Savings effected by this installation are tre 
mendous—in original equipment, labor requirements, floor space, 
compressed air costs, etc. A smaller Wheelabrator Room is used 
for cleaning smaller tank castings. 


WHEELABRATOR HAS UNLIMITED APPLICATIONS 


Whether you make shells, bombs, tank parts, or any other ordnance 
material, there is a Wheelabrator for the practical solution to your 
metal cleaning and finishing problem. Let us show you how one of 
these machines can be applied with cest-saving economy to your par 
ticular problem. Write today for Bulletin No. 794. 


W heelabrator 


AIRLESS BLAST 


WHEELABRATOR & EQUIPMENT COR CLEANING 


888 S. Byrkit St., Mishawaka, Indian? 
WORLD’S LARGEST BUILDERS OF AIRLESS BLA J UIPMENT 
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Big “doings’ in metal 


Here are just four outstanding 
achievements of Lycoming’s 
precision production . . . samples 
that indicate how Lycoming 
solves metal-working problems 
for America's industrial leaders 


and the Armed Forces. 








in its J-47 
ELECTRIC looks to Lycoming 


jet engine, 


use this kind ef precision production? 


“Sinews” that give cars “go.” Connect 


Can on-time 


FORD trucks delivery ¢ 


precision parts in volume help you? 


“Blasts” for Jets. For major components 
GCENERAI 


Can you 


ing rods that Lycoming turns out for 


Their “song” fills the air. Lycoming en 
gines power aircraft made by BEECH 
CESSNA, PIPER, AERO-COMMANDER. Do 
you nee / this hind of depe ndahle pou ere 





Power generator for jets. Created by 
AIR FORCE to 


Can creative 


Lycoming for the U.S 
start jets 
engineering help solve your problem 





and bombers 














Even these few samples demonstrate 
that Lycoming has the machines you 
can use—the skilled craftsmen you can 


use... the immense facilities you can 


FOR MESEAREH 


use... the creative thinking vou can 


use! For a more complete story on 


, he . 
ming. 0 stri = 
Lycoming. write for the illu trated fp 


booklet, “Let's look at Lys a 


FOR PRECISION PRODUCTION 


“"LYCOMING 


Lycom ng Spencer Division, Witliamsnort 


AIR-COOLED ENGINES FOR AIRCRAFT AND INDUSTRIAL USES « 


Pa Aveo Rr idigeport Lycom.ng Division, Stratford, ¢ 
4 eee 


PRECISION-AND.VOLUME MACHINE PARTS ¢ GRAY-IRON CASTINGS «© STEEL-PLATE FABRICATION 
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No Problem/’s Too Tough 
yn ah” DRECISION 


LARGE CASTINGS 


Precision’s ability to produce 
large die castings offers you 
these specific advantages— 


® Makes possible the use of die castings 
which, if produced by other methods, 
would cost considerably more. 


® By proper design, large die castings 
can be made stronger and more rigid 
than the same part produced by other 
methods. 


® Large die castings can be produced 
combining several smaller parts, thus 
reducing or eliminating assembly costs. 


Since 1999 the name “PRECISION” hos beer the symbol of highest quelity in the die casting industry 


PRECISION CASTINGS CO., Inc. 
212 Walnut St., Fayetteville, N. Y. 


Syracuse, N. Y. * Cleveland, O. + Chicago, Il. 
Kalamazoo, Mich. + Cortland, N. Y. 


rE British Affiliation Wolverhampton Die 
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One Stop — 
F shopping 


for brace rod and bar 


You can get rod or drawn bar of Chase Free- 
Cutting Brass, Copper or a wide variety of 
other copper alloys at one stop — the Chase 


Warehouse nearest you! 


When you want free-cutting materials, it pays 








to buy Chase — for Chase rod and drawn bar 








yield the shorter chips that make for easier 
machining, longer tool life. They produce 
smooth, clean-surfaced products — less expen- 


sive to buff or polish before lacquering, 








enameling or plating. 

And when it comes to re-ordering, remember 
that Chase alloys are uniform — repeat orders 
of the same alloy always have the same cutting 


characteristics. 


: 


h ® 
d ~ = BRASS a COPPER The Nation's Headquarters for Brass & Copper 
Albany T — Kansas City, Mo. New York San Francisco 


Atlanta H Los Angeles Philadelphia Seattle 
WATERBURY 20, CONNECTICUT * SUBSIDIARY OF KENNECOTT COPPER CORPORATION Setinwe ound Saeeshes Pittshargh 


Boston Detrot Minneapolis Providence 
Chicago Houston Newark Rochester t ( Tsales 
Cincinnati indianapolis New Orleans St. Lows office only’ 
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0s BENDIX © 
MWaGHELOIGFON. 


In combat the importance of completely dependable igni- 
tion cannot be overemphasized. Tanks and armored vehicles 
must advance despite hazards of terrain or enemy fire. 


It is here that the Bendix Magneto Ignition demonstrates 
its inherent ability to ‘keep the engine going” under the 
most adverse circumstances. 


* a 
we 4 hei Bendix Magneto Ignition is an independent, self-sufficient 
eep ong . system that places no demands on a normally loaded elec- 


trical system. It provides a hot spark at all speeds and 


a % minimizes fire hazard with elimination of supply leads. 
” With Bendix Magneto Ignition, contact points and distrib- 

1S | M US T utor electrodes have longer life because of inherent current 
EE reversal, and ignition is radio-shielded and water-proofed. 

Service, too, is far easier due to compactness und simplicity. 


f In fact, when “keep going is a must” Bendix Magneto 
6 Ignition is the unchallenged first choice. 
5 ad 

Descriptive Literature Available on Request 


Cendir SCINTILLA MAGNETO DIVISION of CC/IGLX 


SIDNEY, NEW YORK AVIATION ConPOoRATION 


FACTORY BRANCH OFFICES 
117 E. Providencio Avenue, Burbank, California * Stephenson Building, 6560 Coss Avenue, Detroit 2, Michigan 
Brouwer Building, 176 W. Wisconsin Avenue, Milwoukee, Wisconsin * 582 Market Street. Son Francisco 4, California 
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more and more service shipments / 
go WIREBOUND | 


An ever increasing number of suppliers are taking 
advantage of improved Military and Federal 
specifications so that they may obtain the benefits 

of Wirebound containers for Armed Service shipments. 
They've found Wirebound box manufacturers well 
qualified to supply containers that meet government 
requirements for parts, equipment, over-packs, food 
and hundreds of other uses. Wirebound plants 
throughout the country are up-to-date on Armed 
Service shipping specifications and have the experience, 
technical know-how and testing facilities to produce 
the best container for each use. Why not check with 
your Wirebound supplier or write for full information! 


Wirebound Box Manufacturers Association 
Room 1163, 327 South LaSalle Street, Chicago 4, Illinois 


fed 4 | 4 CRATES a F winEBOUND BOX PLANTS are ready to serve you! 
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RZEPPA UNIVERSAL JOINTS 


SIMPLICITY « RIGIDITY * CONSTANT VELOCITY «+ PRECISION «+ EFFICIENCY 


SIZES FRONT DRIVES 
ANGLES'~ for ARTICULATED AXLES 
SPEEDS PROPELLER SHAFTS 
, TYPES COUPLINGS 
On the land On the sea STYLES SPECIAL DESIGNS 


In the air 


THE GEAR GRINDING MACHINE CO., Detroit 11, Michigan 





Have you a fastening or clamping problem? 
IF YOU HAVE, CHANCES ARE BASSICK HAS A DEVICE TO SOLVE IT 


Catches and fasteners, for everything from 
jeep hoods to tool boxes, kits, and containers, are 
available from Bassick . . . either ‘‘standard”’, like 
the four shown, or adaptations to meet your 
special needs by Bassick development engineers 
working with you. 

For many years, Bassick has been a leading 
supplier of specialty hardware to the automotive 
and other top industries . . . in addition to being 
the world’s largest manufacturer of casters. 





Back View 


“Power-Pack”’ (ziA-1104) 


This behind-the-catch view 
shows why this clamp won't 
loosen even under the rough- 
est handling or vibration. 
There are 100 lbs. of tension 
compressed in these springs, 
but it is not a “knuckle 
breaker’’! Ideal for operation 
in sub-zero temperatures. 


Heavy-Duty 
Hood Fastener 
(C-4017) 


“Catching” vehicle 
hoods is but one of the 
many uses for this 
type of fastener. It 
always pzovides a de- 
pendable and econom- 
ical “hold”, yet allows 
easy access to encased 
units. Bassick makes 
many sizes and styles. 





Combination Latch-Hinge (zta-1020, z1a-1009) 


A truly versatile fastener! Clamps on one side in 
locked position are acting as hinges, while the clamps 
on the other side are open, permitting entrance to the 
box, which can be opened from either side. Lid easily 
removed by unlocking all four fasteners. 


Flush Type 
Clamp Assembly 
(ZLA-1098) 


These clamps are fully 
recessed to allow close 
stacking of the crates, 
boxes, etc., on which 
they're installed. Arm is 
spring-loaded to work 
easily and grip the latch 
firmly. Hole for inserting 
padlock or shipping seal. 


rw 
Sk 


Bassick 


i 
| 
j 


Write for Specialty 
Hardware Catalog, show- 
ing our extensive line, or 
address your problem to 
THE BASSICK COM- 
PANY, Bridgeport 2, 
Conn. In Canada: Belle- 
ville, Ont. 


A DIVISION OF 


MAKING MORE KINDS OF CASTERS... MAKING CASTERS DO MORE WARNER) 
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Remington Rand Methods News 





With Transcopy, one unit does the whole 
job — exposes, develops and prints. 


Photocopies in Seconds, 
Made in Your Own Plant 
How many dozens—or hundreds—of 
times have you wished you could have 
a copy of needed data immediately, 
without waiting for it to be typed or 
traced or sent to an outside service 
for photocopying? Now you can have 
photocopies in seconds, made right on 
your own premises, of customer or- 
ders, bills of material, drawings, etc., 
by either of these two methods: 


One! Transcopy Duplex 

A single-unit machine, Transcopy 
Duplex, does the complete job of ex- 
posing, developing and printing photo- 
copies, and does it all in a matter of 
seconds. No darkroom needed, no run- 
ning water—you can use it anywhere, 
move it anywhere. “Installation” is 
merely a matter of plugging it into 
any standard electrical outlet. You 
get perfect, ready-to-use, positive 
prints up to 14% inches wide and of 
any length. And there’s no trick to it. 
Anyone can learn the simple Trans- 
copy Duplex operation in a few min- 
utes and be an expert from there on. 
Interested? Just mark (P-344) on the 
coupon for free folder. 


Two! Portagraph, Transcopy 
If you now have a Remington Rand 
Portagraph or other device for ex- 
posing photocopies, there’s a second 
Transcopy model that will team up 
with it to save time on the total job 
and eliminate messy, space-wasting 
developing equipment. Many users 
have chosen this combination of equip- 
ment because Portagraph can copy 
from opened booklets, pamphlets, etc., 
making it unnecessary to detach indi- 
vidual sheets. Ask for folder P-334. 





ATT’N: PURCHASING DEPT. 

Thousands of copies of Remington 
Rand’s authoritative, fact - packed 
manual “Purchasing Procedures” 
have already been furnished to fac 
tory executive responsible for or 
interested in efficient procurement 
procedures Would you like a free 
copy ? One or more of the scores of 
ideas presented may be just what 
you've been needing to speed up 
paperwork routines and establish 
closer control. Ask for X-1202 
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“Tailor-Made” Production Control With Firm —But Flexible—New Methods 


Your production problems may very well be similar, overall or in part, to those 
of The Rotary Lift Company, Memphis, Tennessee. Some of their products, 
including hydraulic auto lifts, are reasonably standard. But most of their pro 
duction consists of devices made to highly individualized customer specifications, 

With all the variables encountered in manufacturing complex mechanisms on 

a one-of-a-kind basis, you might think 
it would be practically impossible to 
maintain a firm, effective system of 
production control ... one that could 
assure economical coordination of 
manpower, machines and materials on 
every order going through the factory 
A workable system was found, how- 
ever, in a combination of Remington 
Rand methods and equipment. Punched 
cards are utilized for high speed 
preparation of payrolls, and as a by 
product, material and labor distribu 
tion. In addition they permit rapid, 
mechanical tabulation of reports valu- 
able to Production, Purchasing Engi- 
neering, Accounting and Management Complete, tabulated reports automati- 
executives. Facts on which to base cally prepared by this Remington Rand 
decisions are now available in a frac machine help the Rotary Lift) Com- 
tion of the time previously required. pany control their production effee- 

Tied right in with the Remington tively and economically. 

Rand punched-card systems are two 

Remington Rand visible record systems. One of these uses punched cards as 
inserts in Sched-U-Graph control boards for visible charting of machine loading 
Job assignments and changes in schedule are made quickly, easily, with virtually 
no possibility of oversight or error. 

Kardex, another visible system, provides for convenient recording of informa 
tion supplied by punched-card Mate 
rial Requisitions, and maintains an 
effective perpetual inventory control 

The systems flexibility you need in 
controlling complex, “tailor - made” 
production, can certainly be found in 
adaptations of the punched-card prin 
ciple, visible record principle, or both, 
depending on the nature and scope of 
your factory operations. Remington 
Rand production control specialists 
will be glad to make specific sugges 
tions without obligating you in any 
way, whenever you're ready. But in 
the meantime, why not read the de 
tailed story on the Rotary Lift Com 
pany’s complete, coordinated system‘ 

It’s Here! A Completely Mail the coupon for free copy of 
Descriptive, Low-Priced Ce aes. 


Bookkeeping Machine 


J 


Now, for about one-third the price PROFIT-BUILDING IDEAS FOR BUSINESS 
you'd have had to pay for a “big” . 
descriptive bookkeeping machine, you 


can have the same, basic time and 
ee . : wish nga Management Controls Reference Library, 


work-saving advantages. It’s a s 
work-saving advantages. | Py Room 2930, 315 Fourth Ave., New York 10 
ple machine, easy to operate with its 


touch-method keyboard, and you can veel 1 cane,an marked be 
use it for any kind of work—payroll 

job costing, inventory, receivables, AB-661 CR-8O1 P-334 
payables, general ledgers, and many P3444 = =\-1202 
special jobs. It gives you simultaneou 

posting of all records, complete type Position 
writer description of entries, and com 

plete figurework. You can get five o1 

more totals for posting, distribution 

and control (upto 140 digits of totals) 

Ask for demonstration locally or mail 

coupon for free folder AB-664, 





Waterbury 20, Conn. * Detroit 20, Mich. + Chicago 4, Ill. + Los Angeles 13, Calif. 


HIS mid-west refrigerator maker 

was having trouble with the clear 
enamel used to coat chromium plated 
refrigerator shelves to prevent rusting 
at the welds. The coating had poor re- 
sistance to wear. Sliding dishes and 
handling wore off the coating at spots 
— making the shelves unsightly. 

Bringing into play United 
Chromium’s long and diversified ex- 
perience with both organic and plated 
finishes, “The Unichrome Man” rec- 
ommended a Clear Enamel developed 
especially for chromium to seal it 
against corrosion. 

Results: With just a single appli- 
cation, this Unichrome Enamel gave 
double former film thickness of a coat- 
ing that could take abuse. Both corro- 
sion and wear were licked. And despite 
the thicker coating a $15,000 yearly 
saving on material costs. 


- 





@ COSTS LESS 
TO FINISH 


@ IS CORROSION- 








MORE WAYS TO SAVE IN THE COATING OF METALS 


Plating time 
cut 50%. 


By plating with the 

Unichrome SRHS 

Chromium Solution, 
an aircraft supplier finishes bush- 
ings in 2% to 3 hours instead of 6. 
Plate is smoother, reducing polish- 
ing time, too. 


eee mor 


Money-saving 40% saved 

corrosion control. on material. 
“Still in excellent ; C / When chromate 
condition after 5 ee - treating zinc die cast- 
years” reads a report ings in Unichrome 
about Ucilon Protective Coatings Dip, one automotive supplier found 
applied to brine tank interiors at a material costs 40% less than with 
North Central plant. former “homemade” solution . . . 

with job done as good or better. 


it pays to consult United Chromium 
on Metal Finishing Problems 


United Chromium offers you the advantages of: (1) 25 years of special- 
ized experience in metal finishing; (2) Wide experience in both organic 
and plated finishes; (3) A diversified iine-of products for decorative and 
functional finishing — including plating processes, protective coatings, 
chemical conversion coatings for zinc; (4) Thinking geared to cost-cut- 
ting, product-improving possibilities. 

We'd welcome an opportunity to help you “Finish it better AND SAVE.” 


UNITED CHROMIUM, INCORPORATED 00 East 42nd St., New York 17, N.Y. 
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Cavity Facin 
Shell Banding hie vine 


Over 1000 105 MM Ex- 
plosive Shell Charges 
Faced Per Hour 


Now face oF drill cast or com 
solidated explosive shell 
charges fast, accurately and 
with full remote control safety- 
This Barnes Machine can be 
furnished to accommodate 
shells from 57 MM to 8” in- 
cluding 2.36, 3-5, 4.5 rockets 
and 81 MM and 4.2 mortars. 
Fully interlocked mechanisms 
eliminate operators from the 
hazardous area. Illustrated is a 
6-spindle model; 2 and 4 spin- 
die machines are also available. 


Band Over 300 105 
MM Shells Per Hour 


The machine illustrated will re- 
ceive the shell and the band, 
transfer them fo the multiple 
jaw banding head, band in 4 
single squeeze moti 
the banded shell in 
automatic cycle. A minimum ° 
work hardening of the rotating 
band is 4 direct result of this 
single squeeze banding method. 
This machine will band either 
live or inert ammunition. Aux- 
iliary equipment for the band- 
operations includes ma- 
es for band resizing, band 
deburring, band size checking 
and debanding- Infeed anc 
away conveyors, custom de- 
signed to suit your plant, can 
be furnished as 4 package wit 
the Banding Machine. 


Other BARNES Ordnance Equipment 


In additi 
dition to these machines, the Barnes ¢ Free A dditi H 
ompany has designed onal Literature 


c i ed hin n OhoOwing categories 
an 1 ace mac es i the f ll 
a) zone storage units 


b) Zon 
»ne weigh handling mechani 
isms, 


: is availalt 

: ilable 

) Fuze tensioning machin Sauipment 
es, 


| Or 
cf ersoning ma : dnance equipment 
y et : 
ices for all phases of Ord sadn oh neapaniendlger 
Te e the complete scope of 
ro 


or p ect ij , 
Cc n lete el ctrica 
al 1 l, rydraulic ar | e a pe " 
1g mecnan mm inthis re tricted 
‘ 


facil 

ies ar ‘ 

¢ e available e 

Ss nechanisms into ¢ to coordinate a a apy 

enesuian. a smooth processing ms te « mplete 

hese nm 1¢ compl 
ete 


Barne 
| Ordnar 

me b« 
Ask for bulletins O-7 = 
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Gas engines or Diesel... 


Model 978 MF 
20,000 BTU/hr. 
fresh air output 


uick starting 


from one heater... 


engine pre-heating plus personnel 
heating plus defrosting. Models for 
every requirement. 


Here’s powerful, sure pre-heating for brutally tough- 
to-start diesels as well as gas engines of every type. 
Compact, adaptable, dependable South Wind Pre- 
Heating Systems assure the quick starting required 
by Military Services even at 65° below! One heater 
provides engine pre-heating — cab heating — defrost- 
ing! 

South Wind Pre-Heating Systems reduce battery 
drain by reducing starting torque, cut the cost of 
starting aids. They eliminate shock loads imposed 


h Wind 3-Phase 


ut 
me: NAL PRE-HEATING 


INTER 


by brute-force starting methods, prolong engine life 
and lower maintenance cost. 

Only clean, dry air is fed to engines by South Wind 
Pre-Heating Systems. They permit use of optimum 
viscosity lubricants and assure normal lubrication 
at all times. Inhibit sludge formation and freeze-up 
of engine accessories, too. 

South Wind’s equipment for internal and external 
pre-heating includes units of 20,000, 30,000, 50,000, 
60,000, 90,000, 100,000, 200,000, 600,000 and 700,000 
BTU/hr. capacity. South Wind’s experienced field 
engineers will be happy to consult with you on any 
pre-heating problem, whatever its scope or complex- 
ity. Write today to: South Wind Division, Stewart- 
Warner Corporation, Indianapolis, Indiana. 


7 Te 
4 4 FS 
re 

To Cab or 


Other Use 
——=—> “ 


Pre-Heat Phase 


Clean, dry hot air is used to pre- 
heat critical engine moving parts 
directly and to remove damaging 
moisture from the engine interior 
—before engine cranking is at- 
tempted. (Note: Heat duct to the 
cab for heating and defrosting re- 
mains closed until after the engine 
is started.) 


Starting Phase 


Heat into engine crankcase is di- 
verted (as shown) to air induction 
system to elevate teniperature of 
fuel-air mixture and promote 
rapid, normal combustion in cham- 
bers. Internal pre-heating of criti- 
cal parts and normal lubrication 
frees bearings, shafts, pins and pis- 
tons from starting strain and fric- 
tion wear. 


Operational Phase 


After easy starting, normal engine 
operating conditions are sustained. 
Now, South Wind’s clean heat can 
be used to heat the cab, defrost 
windshields and supply engine in- 
duction air heat. (Note: Illustra- 
tion shows how normal engine 
induction air temperature can be 
sustained by engine exhaust heat 
exchanger.) 
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Wind pre-heating systems assure 


even at 65’ below! 


Studies Prove South Wind Superiority 


South Wind's entirely new principle of scientific pre- 
heating has been developed, tested and proved in the 
field, as well as in Stewart-Warner’s Laboratory Cold 


Room. 


Here is typical temperature record of critical engine 
components during pre-heating (only minimum capac- 
ity 70,000 BTU/hr. pre-heater kit used). This heat pro- 
vided adequate temperature rise for easy starting — 
with less than 5-seconds cranking. 

Data is based on a 6-cylinder, 2-cycle 225 HP Diesel 
engine weighing 3,000 pounds. 


South Win 
EXTERNAL P 


a Fe 
1 


Pre-Heat Phase 


Clean, dry hot air is applied to the 
exterior surface of the carburetor 
and intake manifold, and to the 
battery, by the use of shrouds. The 
oil sump is heated in like fashion 
by hot gases from the heater ex- 
haust. (Clean, hot air which enters 
the air intake is, in some cases, pro- 
vided for the starting phase.) 
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d 2-Phase 
RE-HEATING 


Other Use 


Ws 
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Operational Phase 


After starting engine, clean, hot air 
from the heater is diverted to cab 
for personnel heating, defrosting 
and other use. (If the application 
demands, part of this air can be 
used to provide continuous heat for 
battery and/or air induction sys- 
tem.) Heater exhaust is diverted 
directly to atmosphere 


Temperature vs. Time 
ef Diesel Engine Components 
——— fuel intehe line average 
—— (ocolen! Sytem 
=< Ay in lnteke locket 


«== @) Main Bearing (front 
——— 5 Mam Bearng reer 
— Ol Sump average 


TEMPERATURE F 














Time In MINUTES 


Model 1060 
60,000 BTU/hr. 
fresh air output 


Model 1030 
30,000 BTU/hr. 
fresh air output 


Wind 


PERSONNEL HEATING 
ENGINE AND 

EQUIPMENT PRE-HEATING 
WINDSHIELD DEFROSTING 





Another Example 
of Beaird Manufacturing Skill 


CAST STEEL FITTINGS 


The Beaird machining division has, for twenty-seven years, produced a full line of 
cast steel flanged fittings, screwed fittings, return bends and large flanges. They 
can be found throughout the nation and in many foreign countries installed in 


petroleum and chemical plants, pipelines, ships and barges. 


THIRTY-FIVE YEARS’ EXPERIENCE in manufactur- 
ing a wide variety of products have made Beaird 
unusually well equipped to handle large production orders 
of ordnance materials. 


Central location near Southwest ports Experienced engineering staff 


Ample supply of Skilled labor Trained inspection department 


Modern manufacturing facilities Strong financial position 


THE 3. B. BEAIRD COMPANY, INC. Shreveport, Louisiana 


— 


PACKAGED LP? GAS SYSTEMS CAST STEEL ANHYDROUS AMMONIA PRESSURE 
COMPRESSOR PLANTS FITTINGS EQUIPMENT BULK STORAGE 


MACHINING FABRICATING STEEL WAREHOUSE 
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LET CONTINENTAL PROVIDE PACKAGES 
for your defense products 


Continental offers— 


More than 500 sizes and styles of standard cans in regular production. 
Facilities for designing new packages for unusual needs. 

Choice of lining materials... non-rusting, non-reflecting military coatings. 
Wide selection of fibre drums and metal containers for bulk products. 


Prompt deliveries from plants strategically located throughout the U. S. 


CHECK CONTINENTAL FOR TAILOR-MADE PACKAGE SERVICE 


oad 


CONTINENTAL CAN COMPANY 


CONTINENTAL CAN BUILDING ¢ 
100 EAST 42ND STREET © NEW YORK 17, N. ¥, 


€ 


Eastern Div.: 100 E. 42nd St., New York 17 » Central Div.: 135 So. La Salle St., Chicago 3 
Pacific Div.: Russ Building, San Francisco 4 
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PRODUCTS 

and FACILITIES 
Serving Many 
Industries 


Pressed Steel Car Company offers a broad range of products and services 
available to industry throughout the world. Always alert to new processes 
and technological advances Pressed Steel Car Company throughout the 
years has maintained a reputation for more efficient, higher quality 


products. 


ALL OUTSTANDING PERFORMERS — these products range from...... 


e Locomotives and trackwork to cookware 
e Agricultural and farm machines to milk cans 
@ Railroad and industrial cars to oil pumping machinery 
e Industrial trailers and engine lathes to conduit fittings 
e Steel tanks to milk can washing machines 


@ Power plants to cellular laminated containers and shelters 


PRESSED STEEL CAR COMPANY ixcorrorareo 


6 No. Michigan Avenue, Chicago, Illinois 


New York 
Chicago 
Buffalo 

los Angeles 
Honolulu 
london 
Mexico City 
Manila 

San Juan 
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\ TARGET 


SELECTION / 


Hitting the selected target has been 
a prime problem since man first armed 
himself. However, unlike the problem 


which faced the primitive native 


with his bow and arrow, selecting 
targets for guided missiles involves 


many new techniques. 


Fairchild’s Guided Missiles Division was 
among the first in this country to undertake the 
design and development of complete missile 
guidance systems. The systems have been proven 
in test missiles flown by all three branches 
of the Armed Services and are among the 


most advanced types. 


Research in the Fairchild Guided Missiles 
laboratories includes all the basic 
guidance systems such as surface-to-air, 
air-to-air and air-to-surface missiles. 
The division has developed an engineering 
and production team experienced not * 

only with guidance systems but Lf —— ae ; 
also with the aerodynamic, Jka ENGINE AND AIRPLANE CORFORATION 


IRCHILD 


Mussiler oon b 


Division, Farmingdale, L. |, N.Y. ¢ Aircraft Division, Hagerstown, Md 


structural and propulsion problems 


associated with missiles. 
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MISSION 
ACCOMPLISHED 


... By the Versatile 
M-8E2 Cargo Carrier 


Takes off across country. 

The M-8E2 heads for the site of the future 

gun emplacement at speeds up to 40 mph 

Power and mobility enable this giant prime 

mover to handle rough, off-road assignments 
through mud, up and down slopes as steep 

as 60 percent. 


Starts excavation. 

With bulldozer attachment, the M-8E2 
quickly cuts down and levels floor of the 
emplacement mounds up dirt to a 
height of 10 feet. 


Build a gun emplacement and move a big 
gun into position . . . excavate a second pit 
for the gun’s generator and bring up neces- 
sary equipment and personnel — fast! This 
could be one of many routine assignments 
for the M-8E2 — the all-purpose, 22-ton 
cargo carrier built by Allis-Chalmers and 
designed in cooperation with the Army Ord- 
nance Corps. 











Big gun moves up. 
Antiaircraft gun is easily 
hitched to drawbar of the 
M-8E2 and hauled into 
position. Notice generator 
mounted on back of the 


cargo carrier, 





i) eS anes 
SS eeeee 


Lowers generator into place. 
Svecial mount enables the 


M-8E2 to lower generator into . % 
— » 
MN le 


pit hydraulically. Equipped 
with especially designed booms 
and winches, this machine 
becomes a powerful wrecker. 
For easy servicing in the 

field, all major components of 
the M-8E2 are interchangeable 
with those of other members 

of the light tank family. 


Carries gun crew. 
This versatile machine carries gun crew 
as well as ammunition and other 
equipment. Assistant driver stands 
on seat to operate machine gun. 
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We'll admit it’s pretty far fetched . . . in the Circus 
business there’s really no substitute for a safety net. 
In yours, if you operate a factory, you can't beat a 
“Kreolite Wood Block Floor. 
Coated with'Kreolite Jennite. it is a comfortable floor te 
work and walk on because it absorbs noise and vibration 

. is dust-skid-and-spark-proof . . . is cooler in 
summer, warmer in winter. And yet it will take the 
punishment of massive weights, savage blows, grinding 
wheels as long as the factory stands. A Jennison-Wright 


flooring expert will call at your request. 


THE JENNISON-WRIGHT CORPORATION 
TOLEDO 1, OHIO © 30 Nation-Wide Offices 





SPECIFY "KREOLITE’... 


Over 250 million square feet used 
by leading industries since 19/1 


Comfortable to Work Over 
Durable-Stand Up Under Abuse 
Protect Dropped Tools and Parts 
Quick to Instali—Easy to Replace 
A Firm Foundation for Machines 
Absorb Noise-Cut Down Vibration 
Insulate Against Heat and Cold 
Spark-Proof, Skid-Proof, Safe” 
Provide for Conduits and Cables 
Dustiess-Easy to Clean 

Good for Trucking Aisles 

Lowest Maintenance Cost 


eno we Wn — 


-o 2 


* A Kreol‘te Wood Block Floor is cleaner 
and safe: (because skidproof ) whengiven 
a final coating of ‘Kreolite Jennite, our 
new exclusive final filler and finish that 
does not become tacky. 


alae 
| WOOD Z « 
mm |[ BLOCK | 


ALSO KREOLITE RAILROAD SWITCH & INDUSTRIAL TRACK TIES - PILING - BRIDGE & DOCK LUMBER 
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Dom Construction on the Columbia River 


- 


Rugged Bendix-Westinghouse Air Brakes Keep Giant 
Earthmovers on the Job Day After Day! 


Why not take a braking tip from the men who operate the rugged 
off-the-road giants? They'll tell you it takes stopping power, 
durability and performance-plus to provide perfect braking 
control for nearly 50 tons of solid rock and steel, defying gravity 
up grade and down under the very toughest of operating condi- 
tions. Ask them what brakes they choose for this tremendous task and 
time after time you'll get the same answer—Bendix-Westinghouse. 
That's because these mighty brakes, built by the industry's most 
experienced manufacturer, pay off with the safest, surest, most 
dependable braking action and longest service life in the 
business. And these are factors that make these mighty brakes your 
logical choice for any ordnance vehicle. That's why, when you 
specify brakes, you can be sure of the utmost in safety, 
dependability and stamina by specifying Bendix-Westinghouse 
—the world's most tried and trusted air brakes! Performance 
proven for peak reliability on ordnance vehicles in World War Il. 


Beacdixffcstinghouce 


THE WORLD'S MOST TRIED AND TRUSTED 


® AIR BRAKES 


BENDIX- WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY © ELYRIA OHIO BERKELEY CALIF 








ASK THESE MEN OF RIVERSIDE TO HELP SOLVE YOUR 
STEEL OR GRAY CASTING PROBLEMS 


Riverside Foundry is ready to give you excellent service on cast armor and all 
types of QQS 681-B materials. In fact, any steel casting specifications for which 
your contract might call. We have a full staff of men who have spent years 
producing ordnance material. 


Our customers include many great names of American Industry: Chrysler, 
American Locomotive, International Harvester, Fisher Body and Ford Motor 
Company. Ask them about Riverside. 


Call or write us at Riverside today. 


For a dependable qualified source of steel casting 
requirements, see Riverside. You give us your draw- 
ings. The rest of the job is ours. Save yourself time, 
worry and loss of production. We are ready to do a 
complete job for you on any casting requirement. 


The big modern Riverside 
Foundry at Bettendorf, lowa 
has the best equipment, to 
do the best job. 


iverside Foundry 


Bettendorf, lowa dovcnpor: txchonge 6-3571 
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[a, J gives you a complete variety of 


sizes and types of Synchros and Servo Motors 


WHATEVER THE NEED 
CHOOSE KETAY! 


Available as listed 


SYNCHRO, Size 16, O.D. 1.537", 115 V, 100 Cycles 
(Transmitter, Receiver, Control Transformer) 
INDUCTION MOTOR, O.D. 1.750", 3 phase 2 Pole, 

115 \, 60 Cycles 

SYNCHRO, Size 18, O.D. 1.750", 115 V, 400 and 

60 Cycles (Transmitter, Receiver, Differential, 
Control Transformer) 

SERVO MOTOR, O.D. .937", 26V, 400 Cycles 


SYNCHRO, O.D. 1.437", 14.4 V and 26 V, 400 Cycles 
(Transmitter, Receiver, Resolver, Differential, 
Control Transformer) 

SERVO MOTOR Mk 7, O.D. 1.437", 115 V, 400 

Cycles 
SYNCHRO, Type IF or IHC, O.D. 2.250" 115 V, 
60 Cycles ( Receiver, Transmitter) 
SYNCHRO, Size 31, O.D. 3.10", 115 V 400 and @ 
Cycles (Transmitter, Receiver, Differential, 
Control Transformer) 
SYNCHRO, Size 23, 0.D. 2.250", 26 V and 115 V 400 
& 00 Cycles (Transmitter, Receiver, Resolver, 
Differential, Control Transformer) 
SYNCHRO, O.D. .937", 26 V, 400 Cycles 
(Transmitter, Receiver, Resolver, Differential, 
Control Transformer) 
LINEAR TYPE CONTROL TRANSFORMER, O.D. 
1.625”, 26 V, 400 Cycles 
SYNCHRO, Size 11, O.D. 1.062”, 26 V and 115 V, 
400 Cycles ( Transmitter, Receiver, Resolver, 
Differential, Control Transformer) 
SERVO MOTOR, O.D. 1.062”, 115 V, 400 Cycles 


SYNCHRO, Size 15, O.D. 1.437", 26 V and 115 V, 
400 Cycles (Transmitter, Receiver, Resolver, 
Differential, Control Transformer) 
SYNCHRO, Size 19, O.D. 1.90", 115 V, 400 Cycles 
(Transmitter, Receiver, Control Transformer) 
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K eray offers high precision rotary and instrument components 
for most every need in the Armed Forces and Industry. As 

the world’s largest producer of government approved synchros, 
Ketay stands ready to solve your problems with a complete 
line of synchros, servos, magnetic amplifiers, computers 

and control systems. 


If you are searching for a specific size or type... if availability 
is a problem...if engineering counsel! is needed... 
Ketay can help. Why not join us for an exploratory discussion 
of your particular problem. Write today to Dept. J 


eC $i Views CORP, 


555 Broadwa’', New York 12, N.Y 


PACIFIC DIVISION 


128633 Simms Ave., Hawthorne, California 


@ KINETIX INSTRUMENT DIVISION 


DEVELOPMENT © RESEARCH & DEVELOPMENT DIVISION 
AYUZSTTF .... of precision instruments, components, and systems, 
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Time and Distance — ,. ae 
They were weapons that gave us the chance to win — yesterday — 


“ ; ; 
To preserve the freedom’ we enjoy today. 


What will save our freedom in the years to come? — 
For our future and the future of our children — 
Now that Time and Distance are no more — 
Devoured by the swift wings of supersonic planes? 
/ , ; , ‘ 
Look out the window. What do you see? 
A peaceful city — the ferryboats plying their way across the river; 
Or the smokestacks of your factory, busy with the tasks of peace? 
Is that all? 


You've missed something — factories halfway round the world, 
working night-and day, preparing the latest implements of war. 
For what? To blast your factory — turn your peaceful city into 


a shambles — wipe out your'freedom. 











What's the driving force behind all this hostile activity? 
The foresight and imagination of zealous men who hate what you love 


and love what you hate. 


Are they smarter than we? 
Do they know what they want more clearly than we? 
Can they plan for the future more intelligently than we? — 
Their future — to supplant ours? 


Do you know any magic that can take the place of foresight? 
Any fancy words that can do the work of hard, conscientious planning now? — 
Any miracles to rely on as substitutes for intelligent preparedness? 


The American Ordnance Association doesn’t either. 
That is why it works to develop the finest team of scientists 
and industrialists, to cooperate with our military experts, 
to perfect the best armament in the world — 


and factories ready to augment its production — at a moment's notice. 


All men of vision and understanding, with the will to win, are 


welcome in this effort — essential to your economic and physical survival. 


American Ordnance Association 


Mills Building, Pennsylvania Avenue at 17th Street, N.W., Washington 6, D. C. 
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and meeting production schedules 


For over a decade 
our organization and facilities 
have been devoted exclusively to 
the design and production 


of military pyrotechnics 


AERIAL PRODUCTS. Inc. 


ELKTON, MARYLAND 


- FLARE AND SIGNAL MUNITIONS - PHOTOFLASH MUNITIONS 
DETONATOR AND BURSTER COMPONENTS FOR AMMUNITION 
SHELL AND FUZE LOADING 
“DISTRESS SIGNALS . HAND-HELD ROCKETS 


/ 


eee een 
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Orders for industrial and defense needs . both have 


to be filled in today’s semi-military economy. 


To he Ip build our military might, for ¢ xample American 
Locomotive plants are busy turning out the Army's new 
medium tank... nickel-plated pipe for the Atomic Energy 
Commission... jet engine containers for the Air Force 


.and other defense produc ts for all the armed forces. 


And to help the nation’s essential industries meet the 


challenge of an expanding economy, Alco is produc ing 
basic industrial products diesel-electric locomotives for 
the railroads process equipment for chemical ind 


petroleum producers springs, cis sel engines and a 


host of others for many industries 
Output of both industrial and military produc ts is essen- 


tial to the nation’s defense program Industry produces 


both to keep America strong 


AMERICAN LOCOMOTIVE COMPANY 


producing both industrial and defense products 








Rts The Most Complete Line of Dishwashers 


aw Here are 5 of the full line shown in this free booklet 


For the right costs and the right 
standards—put the right machine on 
the right job. Do you know that 
Hobart builds 25 models of dishwashers 
and glasswashers—-fully and semi- 
automatic—-with and without Hobart 
Time Controls—little (2 ft. square) 
and big (29 ft. long, Flight-type con- 
tinuous racking)? They’re all described 
and pictured in this booklet. 





Here’s your chance to improve serv- 
ice and control costs—with Hobart 
installations just right for you. Just 
use the handy coupon to get your free 
booklet with pictures and details of the 
great line of Hobart machines. Send 
it now! .. . The Hobart Manufacturing 
Company, Troy, Ohio. 


© he: Oo ba rt Food Machines 


Quality f 
our 08 yee The World's Largest Manufacturer of Food and Kitchen Machines 


THE HOBART MANUFACTURING COMPANY, Troy, Ohio | 
Attention: DEALER DIVISION 


[|] Please send me without obligation your new Dishwashing Machines Folder. 
{.] Please have representative call with full information. 


NAME 
BUSINESS 
STREET 


city 








It takes PRECISION MANUFACTURING to say 
“HERE THEY COME” 


The hig. round screen on top of the mobile trailer, 
is a radar antenna—part of a new fire-control sys- 
tem for anti-aircraft gun batteries, 

Details are classified for security reasons. How- 
ever, many improvements and refinements, make 
the device more informative, effective and flexible 
than its predecessors. 

We make the radar antenna and the intricate. 


yrecision gears that actuate the system. for the 
a] d 


Western Electric Company. Gears that must be 
precise, because gear errors of ten-thousandths of 
an inch, mean miles in the sky. 

Ours is a record of 37 years of precision design, 
engineering development and production, Today, 
90% of our defense work is in aircraft and ord- 
nance contracts. We help work the miracles of 
exactness which strengthen the defenses and pro- 


tect the security of America. 


Se 
4 THE STEEL PRODUCTS ENGINEERING CO. 
WS ~ 


4 


engineers and manufacturers 
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SH...an acquired art 


The ability to make a precision tool or die is a-skill 
that comes only after long and. thorough apprenticeship 
PUM lem seh Ghar littme lecitiih@elirtiirace @ 


Eastern Tool & Mfg. Co.'s 29 journeyman tool makers 
represent more than S00 years of tool making 
experrence, including the fabrication of many dies 
necessary to the manufacture of éxtremely close 
tolerance ordnance components, 


These skills are being nurtured and expanded through 
our continuing apprenticeship program. 


Write for descriptive bulletin No. 100 





Eastern Tool & Mfg. Co. 
Belleville 9, New Jersey 


Forming Metal Stamping Deep-Drawing 


ORDNANCE 





for faster firepower 


Modern machinery and high-speed production 
literally have made this nation the richest and 
best in the world. And they will continue to be 
vital factors in maintaining that position. How- 
ever, underwriting the performance of Ameri- 
can industry and ability are the minds and the 
skilled hands of America’s industrial workers. 


The production of fine ordnance pieces for the 
government is a prime example. Hundreds of 
machines at the Evansville Works of the Inter- 
national Harvester Company turn out thousands 
of parts for the M1 .30 caliber Army rifle each 
day. But these machines must be operated by 
skilled craftsmen who have spent years learn- 
ing the intricacies of fine machine work. 
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Many of the operations in the manufacture of 
the M1 rifle must be performed by hand. No 
machine ever has been developed that can take 
the place of the experienced touch and sight of 
highly skilled inspectors and assemblers, such 
as these men who are carefuly examining each 
part before they assemble it. 

Upon the work of such men as these rests the 
accuracy and safety of the M1 rifle and the fast, 
accurate firepower it puts in the hands of the 


American soldier. 


INTERNATIONAL 
HARVESTER “\7.' 


Builders of products thot pay for themselves in use 


International Trucks * McCormick Farm Equipment and Farmall Tractors 


Crawler Tractors and Power Units * Refrigerators and Freezers 
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How to check 





dimensions 


you can’t see 


This gun part has 13 critical dimensions that are quickly and 
accurately checked by Optical Projection Gaging, even though 
four of the dimensions cannot actually be projected. 

One of these “hidden dimensions,” the distance from the inside 
diameter of the inner sleeve of the part to the bottom of the U-cut, 
is shown above being checked by means of a double target 
plunger. What appears on the screen is the plunger which is com- 
pared with the Chart-Gage laid on the screen. (At the same time 
the diameter of the part is also checked.) 

This application of Optical Projection Gaging is typical of the 
fixtures and Chart-Gages we develop to inspect the most complex 
parts. And, usually you'll find Optical Gaging can do the job 
faster and at lower cost than other gaging methods. To see for 
yourself, send sample parts and specifications, or write and we'll 


have our local representative call on you. 


OPTICAL GAGING 


SUCCESSORS TO ENGINEERS SPECIALTIES Divisio 


ustrated above is the part-shifting fixture for 
the gun part, with two definite positions of the 
part, two free dimensions of the part, and three 
definite positions of the plunger. This fixture per- 
mits checking overall length, depth of the assem- 
bly of the inner sleeve and end of part, chamfer, 
bevel on end of sleeve, depth and length of 
U-cut, distance of internal milled section from the 
edge of U-cut, distance of outside diameter from 
internal miiled section. 


PRODUCTS INC. 


NIVERSAL ENGRAVING AND ¢ 


26 FORBES STREET, ROCHESTER II, N.Y. 


SPECIALISTS IN PROJECTION GAGING 
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“Flying” is for the slow dumb bird 


who ain’t been around, and hasn’t heard 
those EAGER BEAVERS go roaring by. 
If one gives me a lift, I'll really fly. 


i. 


REO MOTORS, INC., LANSING 20, MICHIGAN 
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* the key to better logistics 


Keeping an army on the move poses constant For example, on the TDA-equipped 2'-ton 6x6 
problems in vehicle maintenance and parts supply. truck, final drives in al/ three axles are identical 
TDA, working in close cooperation with the and interchangeable! There's only one type of 
Armed Services to solve these problems, has de- shaft for four different locations. One type of hous 
veloped the new TDA STRAIGHT-LINE DRIVE ing for two different rear axle locations. One type 
with top-mounted double reduction final drives of universal joint flange for nine different loca 
for military vehicles with the greatest degree of tions. To make a long story short, there are 22.8°; 
parts interchangeability ever achieved. fewer different parts in the running gear of the 
TDA-equipped 2'2-ton 6x6 than the World War 


TORII III III IO to i ttt tt tttk II truck of the same type! 


Careful planning, sound engineering and close 
cooperation like this are helping to produce better 
military vehicles for a stronger America 


HERE’S WHAT TDA PARTS INTERCHANGE- 
ABILITY MEANS TO 
MILITARY SUPPLY AND MAINTENANCE 
OFFICERS 


A simpler logistics problem of stowage and 
palletizing. 

Fewer different parts in stock bins—of vital 
necessity to the military supply officer who 
must maintain a warehouse on wheeis. 

Far greater ease of maintenance 

Fewer records of parts and service operations 
to maintain. 

Reduced personnel training time in operation 
and maintenance. 

More personnel made available for other duty. 
Faster availability between manufacture and 
use. 


waesecepted. . fais 
THE TIMKEN-DETROIT AXLE COMPANY 


Detroit 32, Michigan 


WORLD'S LARGEST MANUFACTURER OF AXLES 
FOR TRUCKS, BUSES AND TRAILERS 


SSCS EEE EEE ESE EEE EEE 


PLANTS AT: DETROIT AND JACKSON, MICH. « OSHKOSH, WIS. + UTICA, N. Y. * ASHTABULA, KENTON AND NEWARK, OHIO + NEW CASTLE, PA 
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Janitrol liquid heater-equipped bomber tow tug starts reliably 
after 72-hour cold soak at minus 65°F, without special fuel 
capsules. Engine temperature raised to 155°F in 60 minutes... 


Heater specifications on Air Force crash truck met in full by 

Janitrol heater, which provides heat for defrosting, cab comfort, 

auxiliary generator, and main water supply . . . Stationary diesels winterized 
by Janitrol . . . Transit operators report Janitrol-equipped coaches 

run longer between overhauls, substantially reduce maintenance . . . 

The proof is piling up: that Janitrol heaters pay off the original 
investment in lower maintenance and positive, all-weather dependability. 


“Janitrol liquid heater equipped” means 42% anitrol 
dependability—proved for seven years & 
AIRCRAFT-AUTOMOTIVE DIVISION SURFACE COMBUSTION CORP., TOLEDO 1, OHIO 


F. H. Scott, 225 Broadway, New York, N. Y. © (C. B. Anderson, 2509 W. Berry St., Ft. Worth, Tex. © L. A. Curtin, 7046 Hollywood Bivd., Hollywood, Calif. © F. H. Scott 
4650 East-West Highway, Washington, D.C. © Phil A. Miller; Frank Deak, USAF Coordinator, Central District Office, 400 Dublin Ave., Columbus, Ohio * Headquarters, Toledo, Ohio 
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GOVERNMENT 
FINISH SPECIFICATIONS 


and the Parker Products 
which meet them 


This list contains specifications most frequently 
called for, and some of the Parker Products which 
meet them. There are Parker Products to meet 
almost every one of the less frequently used 
government specifications also. A letter or tele- 
phone call to Fasher. Detroit, will secure specific 
information on products to meet government 
specifications not listed here. 


SPECIFICATION PARKER PRODUCTS 


JAN-C-490 (Replaces AXS-1245) 
Bonderite 100, 160, 170, 180 


Grade Il 
Type 2....Parco Cleaners 341, 350, 371 
Parco Cleaners 250, 260 
Parco Cleaners 210, 220 
Type 6....Parco Cleaners 100, 101, 110 


MIL-10578 (Formerly U.S.A. 3-213) 
Type | (Wash-off)....Parco Cleaner 250 
Type ll (Wipe-off)....Parco Cleaner 260 


MIL-C-5541 (Formerly 
AN-C-170) Bonderite 710 (chemical 


film for aluminum and its 
alloys) 


MIL-C-16232 (BuORD) 
Parco Lubrite 1 & 2 
Parco Compound 


PA-PD-191 
Grade | Bonderite 32, 34, 100, 


160, 170, 18C 


Grade Il 
Type 2....Parco Cleaners 341, 350, 371 
Parco Cleaners 250, 260 
Parco Cleaners 210, 220 
Type 6....Parco Cleaners 100, 101, 110 


U.S.A. 72-53 Bonderite 32, 34, 100, 
160, 170, 180 


U.S.A. 57-0-2 
Type ll 
Class A & Al Parco Lubrite 1 & 2 
Class B. . Parco Powder— Parco Compound 
Class C Bonderite 100, 160, 170, 
180 


For information regarding these or other 
specifications, write 


PARKER 


Why 


Electron Tube 
Buyer's 


do business 





Tung-Sol’s modern manufacturing techniques and 
advanced quality control methods assure you of a 
product that is second to none. Tung-Sol makes 


tubes 


Sol design, development and application engineers 


no sets—no equipment—just tubes. Tung- 
work closely together for the sole purpose of pro- 
ducing a better tube so that you can make a better 
product. Engineering assistance ts strictly confiden- 
tial. Tung-Sol service by competent field sales 
representatives is nationwide. A Tung-Sol delivery 
promise ts a promise Closest cooperation ts main 
tained to keep deliveries up to your production 
schedule requirements 
TUNG-SOL ELECTRIC INC, 

Newark 4, N. J. 


Sales Offices: Atlanta, Chicago, Culver City (Los Angeles), 
Dallas, Denver, Detroit, Newark, Seattle 


TUNG-SOL MAKES All-Giass Sealed Beam Lamps, 
Miniature-Lamps, Signal Flashers, Picture Tubes, Radio, TV 
and Special Purpose Electron Tubes 


RUST PROOF COMPANY 


2165 E. Milwaukee Ave., Detroit 11, Mich. 
FIRST IN THE FIELD SINCE 1915 . 
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ARE DRIVERS “RAILROADING” 
YOUR VEHICLES? 


Handy Governors Will Stop It 


Any driver is likely to be less than costs, engine repairs, brake main- 
meticulous in his care of a vehicle he tenance and general maintenance 
doesn't own. Many feel no com- are spectacular. Reduced accident 
punction about “railroading” your and insurance costs are equally im- 
vehicles. Drivers do most of their portant. 

work away from supervision 


t me figures on 
abuses are hard to correct. Let us show you so gv 


savings—and tell you how little it 
Handy Governor will stop “railroad- costs to get them. 

ing"—stop practices which run up 

costs and wear out vehicles before 

their time. 


The savings in tire, fuel, and lubricant 


KING-SEELEY CORPORATION 


ANN ARBOR, MICHIGAN 
PLANTS AT ANN ARBOR, SCIO, YPSILANTI 


NIAGARA Aero Heat 


HEIL 

Air leaving; 

SERVICE am Exchanger - 

by Vv 3 T 3 R A N $ c - Extends quenching 7 
’ 


capacity without extra 
water or cooling tower. 


Quickly pulls down 
heat at initial peak load 
of Quenching. 


- “Balanced Wet Bulb” 
Control holds quench 
bath at proper tempera- 
ture, heating if needed 
to start after shut-down, 
and cools or heats by 
automatic control. 


By poss 
damper closed 





Saves cleaning expense 
as compared to cooling 
tower which picks up 

acids and fumes from air. 





4 

APPLICATIONS Ss aii 

Quench Oils nota ‘ Elemeas 
Cutting Oils 


Lubricating Oils kato Seema as 
Cooling Water YY AY 


Hell Cable ond Hydraulic Dozers For belp im nvreasing production, 
saving of cooling water, write 
for Bulletin No. 120. Address 








Manufactured By 


a. NIAGARA BLOWER COMPANY 
be) RE HEIL ¢€o. Over 35 Years of Service in Industrial Air Engineering 


NERAL OFFICES © MILWAUKEE 1, WISCONSIN 
DEPT. R-73 


SEND FOR COMPLETE CATALOG 
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Dept. O, 405 Lexington Ave. New York 17, N. Y. 
Experienced District Engineers in Principal Cities of U. S. and Canada. 














| Se ou Dont Have Mechanical 
Cleaning €quipment, Ch! 


for the Ball 


with the Armored Heart 


Dust, dirt, moisture and 

other contaminants can 

ruin the fine finish on 

bearing balls in ship- 

ment or storage. Even 

the Ball with the 

. Armored Heart isn't 

Atitas thinihieae e A MANUALLY APPLIED METAL CONDITIONING PRODUCT 
ott Precision-type Bearing Balls are nor- DESIGNED TO PERFORM THE FOLLOWING FUNCTIONS: 
mally shipped in sealed, lacquer-lined cans 
which keeps them safe and clean until their CLEANS THE METAL 
“tin-cocoon” is opened. REMOVES THE RUST 


metarPRer 

° ape L 

ONLY Abbott uses these protective cans as oranatt ETCHES THE META 

standard packing. pRer-PiK providing on anchor for your point ond o PHOS- 
paer-n-C PHATE COATING for greater pamt durability 








mero! Condmonind 


Rust Removirs 





ONLY Abbott makes the Ball with the Armored _ ee ee 
ore after Mechanica eaning 
Heart —the carbon steel bearing ball which is oducts for 
both DEEP HARDENED and TEMPERED to insure sre. Atm, Send fer Bulletin 50-34 
maximum shock resistance and load-carrying ability. ~ EXCELLENT FOR LOW PRODUCTION 
, AND BULKY EQUIPMENT 





Want more details? 


Write! ; NEILSON CHEMICAL CO 
THE ABBOTT BALL COMPANY MANUFACTURERS OF METALPREP : 
70 R AILROAD PLACE gh nay 6580 Benson S., Detroit 7, Mich. yy Ay -y be 
HARTFORD 10, CONN., U.S.A. er 








WE BELIEVE THAT A STRONG AMERICA IS A PEACEFUL AMERICA 


MASON & HANGER COMPANY 
SILAS MASON COMPANY 


ENGINEERS 
and 
CONTRACTORS 





Builders and Operators of 
Ordnance Facilities 


OFFICES: 


500 Fifth Avenue Shreveport Lexingten 
New York Louisiana Kentucky 
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Cuts machining time 


The Basic Shape Is 
Already Made When You Use 


Shelby Seamless 


@ You can do practically anything with a tube that 
you can do with a solid round bar and you can save 
the cost of the hole 

Thousands of machine shops take advantage of 
this fact and produce high quality machined parts 
at savings up to 50% with the aid of Shelby Seamless 
Mechanical Tubing. 

Boring and extensive machining can be minimized 
with Shelby Seamless. You 


and tear 


sometimes ¢ liminate d 
labor, 


tools 


save time, mate rials, as well as wear 


on expensive You can often select just the 
right tube for your job, because Shelby Seamless ts 
made in so many sizes, wall thicknesses, steel grades 
and finishes. 

Whether you make one part, or hundreds or tens 
of thousands, the dependable uniformity of Shelby 
Seamless makes it possible to closely estimate your 
time, labor and material. 

Our engineers will be glad to help you utilize the 
many advantages of Shelby Seamless 
for your product. Meantime, send for 
our free Bulletin Number 17. It may 

help you cut time and costs — and 


make a better product in the bargain 


All National Seamless Tubes are 
pierced from a billet of high 
quality steel. This is the one man- 
ufacturing method thot assures 
absolutely uniform wall strength. 


NATIONAL TUBE DIVISION 
UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(TUBING SPECIALTIES) 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S*S SHELBY SEAMLESS 
MECHANICAL TUBING 


‘eee ed tee ae Rie Ss bee oe gee 


Cork-and-Rubber 
Gasket Materials 


Armstrong cork-and-rubber 
gasket materials made to meet each class 


manufactures 


of the principal government specifications 
covering cork-and-rubber gasket materials. 


Specification Materiel 
MIL-G-6183 
Type I Soft. 
Type I Medium 
Type I Firm 
MIL-T-6841 .. 


NC-709 
.NC-71¢e 
.NC-711 

(DK-153 
(RK-304S 
.DC-167 

DC-100 

DC-118 
.DK-149 


Type It Soft 

Type Il Medium... 

Type I Firm 
MIL-G-6747 


Write for samples and 24-page gasket design 
manual. 


ARMSTRONG CORK COMPANY 


2905 Arch St., 


Toke 4 
Hon Purerhroure 


Lancaster, Pennsylvania 
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* ELECT 
5 000 or 19,000 watts 


LOWEST COST per kilowatt! 
HIGHEST OUTPUT per pound! 
MOST COMPACT! 


For standby, portable, mobile, stationary use 


Whatever your need for electric power, the new Onan CW—5 
and 10 give you top performance and value! Here, for the first 
time, are 5 and 10K W electric plants powered by revolutionary, 
new air-cooled gasoline engines, designed and built by Onan ex- 
clusively for electric plant use. 

Both engines are 1800 R.P.M. Weigh much less than general- 
purpose engines. Amazingly compact. Two-cylinder, alternate- 
firing for smooth power. Buiit to deliver dependable service in 
heavy-duty use. New, quiet, h‘ghly-efiicient vacuum air cooling 
drives out all heaved air through one side vent, simplifying in- 
stallation. Impulse-coupled, high-tension magneto ignition for 
quick starting under all conditions, Standard voltages 60-cycle A.C, 


Write for folder and specifications 
D. W. ONAN & SONS INC. 








2877 UNIVERSITY AVE. S.E., MINNEAPOLIS 14, MINN. 


ORDNANCE 








NOW Faster. Easier Cable Handling 


Spring-O-Matic 
Improved ball-bearing, spring 
retractable POWEREEL han 
dles up to 15 multiple con- 
ductor cable, size up to No 
4. Also for communications 
cable. Ratchet for stopping 
reel optional. Adjustable cable 
fuide Compact, easy to 
mount. Moisture and dust 
proot Simple, easy cable in- 
stallation. Cast aluminum re 
duces weight. A 


PORT-O-REEL 
For long cords sizes up to No. 12, 3 Centrally 
conductor Has dust-tight collector ring 
ball-bearing swivel base adjustable brake 
ind lock on reel. Available with or with Plants 
out cord or hand lamp Wr 9 Ibs. less 
cable and plugs. Reel 4” wide, 12” dia 


COLLECTOR RINGS 
Many stan lard models in 
tock for immediate ship 
ment. Designing and cus CIVILIAN propucr® 
i i askets, 
Write or phone for engineering data on enamels Radiotor er Gosh 
stock and specia llector rings. Estimates aro pee 7 
on custon iy esdeeniend x nt ne 
Condensers, Mechanica 
Lubricators and Unit Heaters. 


Located 








tom building to meet your special needs 


uke POWEREELS for 
cal specially engineered Torg 
Ree I ¢ a special Reel Colle 
t t ia 














INDUSTRIAL ELECTRICAL WORKS 
1‘ Chicago St " 


PI cA 





ARSENAL PRECISION PROPELLANT POWDER 
WEIGHING MACHINE... 


Here is a precision, propellant powder weighing machine that 
replaces eight to ten individuals . . . entirely eliminates the 
human error and improves the accuracy of each individual 
weighment. 


This arsenal model weighs, feeds and automatically checkweighs 
charges of propellant powder. Four to five weighments per 
minute of nine pound charges are possible with an accuracy of 
plus or minus two pellets, 


The weighing machine is explosion resistant and all electroni 
units are enclosed in Crouse-Hinds aluminum housings. This 
equipment meets the Class IL requirements for use in areas 
where dust creates explosion hazards, 





Write today for descriptive literature on our special arsenal and 
ordnance model scales. Our sapesneanative will be glad to explain 
how our automatic and manual scales can speed up production on 
your powder and shell manufacturing operations. 


EXACT WEIGHT SCALES 


Model XA430 Weighing Machine BETTER QUALITY CONTROL 
designed for Arsenal operations. BETTER COST fae) biiele 


THE EXACT WEIGHT SCALE COMPANY 


900 W. Fifth Avenue, COLUMBUS 8, OHIO 
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“About those Gears 
...let’s check with 
Fellows first” 


It always pays to “check with Fellows 
first’’. More than 50 years of experience in 
the diagnosis of the most intricate gear 
problems qualify Fellows engineers and 
craftsmen as experts. 


Whenever the need arises, you are invited 
to draw on this valuable source of gear 
know-how. The answer to any gear prob- 
lem, large or small, will be speeded by the 
application of Fellows precision manufac- 
turing equipment. 


Services like this have earned Fellows a 
reputation for leadership in the field of 
design and manufacture of complete equip- 
ment for cutting, finishing and testing gears. 


fillws 


THE FELLOWS GEAR SHAPER COMPANY 
Head Office and Export Department, Springfield, Vermont. 
Branch Offices: 323 Fisher Bidg., Detroit 2 « 5835 West North 
Avenue, Chicago 39 « 2206 Empire State Bidg., New York I. 








Gloss Like Glass...But 


SAFE 


Just Mop on 
FULLER 
Floor Wax 


From the test tubes of the Fuller 
Research Laboratory comes a revo- 
lutionary new method of crystal- 
lization control — which permits 
Fuller Floor Waxes to hold their 
lustre, yet stand up longer under 
the daily punishment of hard- 
pounding heels. In addition, all 
Fuller Floor Waxes are classified 
anti-slip by Underwriters’ 
Laboratories. 


FULLTRED 


for extra safety. 
Contains Ludox* col- 
loidal silica, a special 
slip-resistant agent. 


*Reg. Trade Mark of the 
DuPont Co. 


lo learn more about these advantages send for 
our new folder, “Experience is Part of the 


Product”. Write to... 


INDUSTRIAL 


DIVISION 


3585 MAIN STREET ¢ HARTFORD 2, CONN 
Power driven brushes, Factory & Institutional cleaning tools, Waxes & Detergents 


4 
ootan macn nce) 


MODERATE SPFED 
HEAVY-DUTY DESIGN 


/ 


. / 


— i 


vanca INDUSTRIAL ENGINES 


MM engines and power units are 
used in several sizes as original 
power installations for heavy and 
continuous service equipment. 
Standardization of many parts re- 
sults in high production for finest 
quality, low cost per hp, and su- 
perior repair parts service. Design 
flexibility and standard SAE hous- 
ings provide low-cost installations 
, for any type of drive required. 


Mixwnearouis Mouine 


ORDNANCE 
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KOHLER 
PRECISION CONTROLS 


e ¢ 
; we) 


For check valves that are positive, 
specify Kohler. Series K-1207 hydraulic check 


valves in sizes from 4 " x 1” solve requirements for 
CHECK VALVES THAT CHECK. These valves, or their eflene 

modifications, are used in hydraulic actuating lines FLEXIBLE PRODUCTION facilities 
for airplane landing gear, for machine tools, and nee 


for forked lift trucks. Precision lapped, their posi- | 

tive checking action prevents leakage and insures to meet your stee 

long service life. - 
requirements 








Kohler Co.. Kohler, Wisconsin. Established 1873 
KOHLER or KOHLER 
aun Be amGines © pac < Conte r Eaton-Reliance’s modern anneal 

ing furnaces and up-to-date wire 
drawing equipment permit holding 
To win your Production battle... << to close tolerances and surtace 
ra specifications for cold drawn, cold 

< rolled or centerless ground, carbon, 
: — —\ alloy, stainless steel, K-monel, 
with a ‘ , bronze, aluminum. Complete phys- 


ical, chemical and metallurgical 


Efficient Conveying Systems | wail 


Available in rounds, squares, flats 
or special shape sections in wire 
sizes, in coils or cut to length 


Principal producers of ball-bearing 
and armor-piercing shot steel 


A-F Apron and , 
y Write for full information 


Roller Convey- 
or for carrying 
billets from 
shearing ma- 
chine to fur- : al 
nace, where >) onl ; 

they are con- 5 . eke ; 

rough (org. ne na a aahany EATON MANUFACTURING COMPANY 
ings, ready to io 


ia GS) RELIANCE DIVISION 
- SON COMPANY 
Wie or > 53 Dine Ses Cincinnati 9, Ohio aici ye New nas pynene oem gy _ 


complete Offices of representatives in principal cities ¥ 
information Chicago * St. Lovis * San Francisco * Montreal 
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riVE KINDS 
OF MASS PRODUCTION 
METALWORKING MACHINERY 


by Waterbury Farrel 


COLD PROCESS BOLT & NUT MACHINERY 
—Headers (all types) © Rivet Machinery 
Trimmers © Thread Rolling Machines 
Slotters © Nut Formers and Tappers, etc. 


POWER PRESSES —Crank, Cam and e, 
Toggle; also Rack and Pinion Presses 


\ 
—\ 
@ Eyelet Machines © Multiple Plunger j 
é 
a 


Presses © Horizontal and Hydraulic 

Presses, etc. 
MILL MACHINERY — Rolling Mills: Strip, 
Rod, Tube, Wire Flattening, (For Ferrous 
and Non Ferrous Metals) @ Also Slitters 
® Straighteners © Cut-off Saws ©@ Coilers 
® Winders, etc. 


> 


WIRE MILL EQUIPMENT — Continuous 
Wire Drawing Machines (Upright Cone 
and Tandem) © Wire Flattening Mills 
@ Chain Draw Benches © Pointers ©@ 
Swagers © Bulli Blocks © String-up 
Machines © Spoolers, etc. 


SPECIAL MACHINERY — Sendzimir Mills 
@ Small Arm Ammunition Machines ® 
Thread Rolling Machines For Shells © 
Collapsible Tube Machines © Coining 
Mills, etc. 


HERE'S A SAMPLE of Water. 
bury-Farrel mass production 
equipment in action. This 
complete WF automatic pro- 
duction unit combines a 40- 
ton double-acting, upright 
blanking and cupping press, 
a@ conveyor feed and four 
7-station horizontal drawing 
presses to draw 340 zinc 
shells per minute. 


WATERBURY FARREL 
FOUNDRY & MACHINE CO 


WATERBURY CONN 





Metal 
Hardness 
Tester 


Precision Instrument for Problem Jobs 
ACCURATE—Extremely accurate from 16 to 800/1000 
DPH. Excellent comparative results up to 1500 DPH. 
PORTABLE—Basic Penetrascope and standard clamps 
easily handled by one person. 

ADAPTABLE—Almost any size, shape and type of metal 
can be tested at site. 


“Employing 136° pyramidal diamond indentor. 


C. TENNANT, SONS « CO., OF NEW YORK 
100 Park Avenue, New York 17, N. Y. © ORegon 9-1300 








OF, nearly a hay (OW WN 


Kollmorgen has developed, designed 
and manufactured the following 
equipment for the Armed Services: 


@ NAVIGATION INSTRUMENTS 


8 » 
e 


CORPORATION 


New York Office: 30 Church Street, New York 7, N.Y. 
ORDNANCE 


SUBMARINE PERISCOPES 
FIRE-CONTROL DEVICES 


KOLLMORGE! 


Plant: Northampton, Mass. 








You can’t stop corrosion with ordinary paints... 
it takes BITUMASTIC COATINGS! 


CORROSION can't be stopped by or- 
dinary paints or conventional pro- 
tective coatings. They can’t protect 
surfaces against the ravages of rust 
for any appreciable length of time. 
But Bitumastic Coatings can! 
BECAUSE the six Bitumastic” Pro- 
tective Coatings, unlike maintenance 
paints, are specially formulated from 
a coal-tar pitch base* that is, for all 
practical purposes, impervious to 
water. When you keep moisture 
away from an exposed surface, you 
stop corrosion. 


BITUMASTIC PROTECTIVE COATINGS ¢ 





BECAUSE Bitumastic Coatings pro- 
vide an extra-tough, extra-thick bar- 
rier against corrosive elements—a 
barrier that is impenetrable. These 
coatings provide up to 8 times the 
film thickness of conventional paint 
coatings. 

BECAUSE Bitumastic Coatings stop 


corrosion caused by moisture—acid 


fumes —alkaline fumes —salt air 


heat. 


There are 6 Koppers Coatings —formulated 
to control corrosion of metal and deterior- 
ation of concrete. Use the coupon for full 
information, or see our catalog in Sweet's 
Plant Engineering File. 


*HiHeat Gray contains a mets 


SEND FOR SET OF FREE BOOKLETS! 


Koppers Company, Inc., 
Dept. 77¢-T Pittsburgh 19, Pa 


Tar Products Division 


Please send me, without charge or obligation, complete information on corrosion 


prevention 
Name 


Address 


/ SOLD THROUGH 
INDUSTRIAL 
DISTRIBUTORS 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 770-T, Pittsburgh 19, Pa. 
DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA; 
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CL YSWEEPER -accunare xo sue 


This wonder weapon can detect an approach- 
ing enemy aircraft 15 miles (90 seconds) 
away and blast it out of the sky. The Sky- 
sweeper automatically gauges the speed and 
course of the oncoming target and fires prox- 
imity-fused shells to bring down the plane. 
Precision-made New 
2 DEGREE Departure ball bearings 
help give the Sky- 
sweeper its uncanr, 
ability to detect and destroy. These instrume ut 
bearings are marvels of accuracy themselves 
All component parts must pass countless 
inspections . . . meet the highest manufactur- 
ing standards in the industry. 
In all applications, specify bearings that 
fight friction as efficiently as the Skysweeper 
fights enemy jets...specify New Departures! 


NEW DEPARTURE 


BALL BEARINGS 


(STOL, COMMECTICUT 


ORDNANCE 














ARMAMENT TECHNOLOGY 

















This section of OrpNnanci 


contains articles of 


a de- 


tailed and technical nature on ordnance research, devel- 
opment, manufacture, field use, and related subjects. 


Taming Titanium 
The Problem of Developing Good Alloys for Defense Needs 


Lee S. Busch and Robert H. Dickinson 


Vetallurgists, P. R. 


ITANIUM has been considered to 


be a retractory metal and a “rare’ 
metal. Its consideration as a retractory 
metal is based on its melting point of 


3,137 degrees Fahrenheit. 


A “Rare” Metal 


Titanium was considered a “rare” 


metal, not because of its lack of abun 
dance, but because of the difhculties in 
producing it in a pure torm. 

\s an element, it is the ninth most 


abundant in the earth’s crust. As a 


metal, it is the fourth most abundant 
iluminum, tron, and magnesium being 


reater Quantities. 


present nm y ] 


Titanium was first discovered in 1791 
by William Gre 


chemist, in_ the 


ror, an English ama 


— 
teur black sands of 


Cornwall, England. In 1797, Klaprotl 


(discoverer of uranium), a German 


chemist, found titanium in rutile ore 


He named titanium atter the Titans 


who were the sons ot the earth” ac 


cording to Greek mythology. 
The ores of titanium are rutile (t 
tanium dioxide) and ilmenite (a ferro 
found in 

New 
Arkan 


Sas, and in Florida. These ores are also 


titanate). Ilmenite ores are 


the Adirondack Mountains of 
York, in Virginia, Wyoming, 


plentiful in Canada, Japan, India, and 
in the Ilmen Mountains in Russia. 
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Ilmenite has been mined tor many 


vears for the iron content in the ore. 


Only during the last quarter century 


has the titanium been of any interest, 
and only during the past ten years has 
it been of major interest. Rutile, not as 
plentitul as ilmenite, ts found in Vu 
ginia. 

Titanium has been used tor some 
time by metallurgists as an alloying ele 
ment, principally in steel, and tor cut 
ting tools as titanium carbide. Titanium 


dioxide was isolated in 1g08 and mass 


produced in 1926 tor paint and paper 


pigments. Its and 


opaque ness are 


covering powel 


superior to ill other 


white pigments, 


twentieth century 


| 
metallia 


Early in the 


Hunter produced the first 


titanium pure enough to be ductile se 


that it could be cold-worked. The 
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Vallory & ¢ om pany, Indianapolis, Ind 


closely 
Krol 


Mw ho 


that purity and ductility were 


confirmed by 
Fast 


related was later 
Van Arkel, De 


showed that small amounts of 


Boer, and 


impurt 
ties, mainly oxygen, nitrogen, and iron, 


caused brittleness in metallic titanium 


Hunter S process for producing me 


tallic titanium involved separating U 


tantum from iron im impure oxide 


form and then treating the oxide with 


chlorine to form a_ volatile liquid, ti 


tannum tetrachloride. This was reduced 


with sodium to form titanium metal 


ind odium chlorick 


New Process Successful 


Krol! substituted molten 
j 


ne medun Tie 


pro 


could be 


Lhesiumn 
hing with 


wing mia 


decom itv 
i he ited surta 


Arkel The 


ium 1s deposited on a filament and the 


process Oo thermal 
titanium iodine on 
Vas ke ised by \ in titar 


iodine liberated as a gas, 
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Armament Technology 





The metal produced is very pure 
and ductile but the process does not 
lend itself to large-scale production be 
cause of the equipment requirements 
and because it is in reality a refining 
process of low-grade metallic titanium 
which is used as a raw material. 

The Kroll process is presently being 
used to produce commercial titanium 
metal sponge which is the melting stock 
or raw material for all large-scale melt 
ing operations. Total production in the 


States at is about five 


United 


tons a day. 


present 


Japanese Production 


Titanium sponge is being prepared 
in Japan by Osaka Special Steel for sale 
in the United States. This company ex 
pects to be able to produce metallic 
titanium sponge at a low enough price 
to make this possible. 

Processes for producing metallic ti 
tanium by a hydride method and by 
electrolytic deposition from fused salts 
have been developed but have not pro 
duced titanium of as consistent quality 
er in as large a quantity as the Kroll 
process. 

Commercially pure titanium and ti 
tanium-base alloys are currently being 
sold in sheet, plate, strip, wire, and bar 
form. The use to which these are being 
put is a matter of economics and mili 
tary necessity. 

The nature of titanium makes it dit 
ficult to melt. Above the melting point 
titanium will dissolve most materials. 
The presence of oxygen, nitrogen, of 
hydrogen causes embrittlement, and it 
is therefore necessary to melt in an in 
ert atmosphere of argon, helium, or in 
a vacuum, 

Ingots are produced by melting in 
a graphite crucible by induction heat 
ing or in a water-cooled copper crucible 
with an arc, Induction melting produces 
good homogeneous myots alter pouring 
into a mold but contaminates the metal 
with some carbon picked up trom the 


crucible. 


Arc-Melted Titanium 


Are melting produces ingots by pro 
gressively melting titanium and alloy 
additions, Ingots thus formed are not 
always sound or homogeneous, These 
ingots also contain some contamination 
trom the electrode—tungsten or carbon 

but, as a whole, arc-melted titanium 
and titanium alloys are purer, more 
ductile, and thus more useful. 
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The 


alloys becomes apparent after a study 


usetulness of titanium and its 


of the strength-versus-density ratio at 
Various temperatures, At temperatures 
above 300 degrees Fahrenheit the 
aluminum and magnesium alloys lose 
strength to such a point that their re 
placement by titanium alloys where 
high temperature strength weight ratio 
is important is obvious. 

Strength-weight ratios at elevated 
temperatures are important, principally 
in jet-engine design where weight, 
strength, temperature, and resistance 
to corrosive gases are always important, 

The properties of titanium alloys lend 
themselves for use as compressor disks, 
blades, and stators, compressor and 
turbine liners, and sheet-metal parts in 
yet engines. 

Other possible aircraft uses include 
rivets, bolts, arresting gear, hooks, en 
gine-nacelle skins, landing-gear forg 
ings, skin and tail assemblies in mis 
siles, crankshafts and connecting rods 
in internal-combustion engines, rocker 
bearing housings, and 


arms, xea®s, 


channels, frames, and angles of sheet. 


Redesign Required 

The majority of these uses are on an 
experimental basis, but to take full 
advantage of the properties of Utanium 
alloys redesign of most parts or the 
redesign of the whole unit would be 
necessary. The experimental uses are, 
therefore, in the most part, places where 
substitution could be made for alumi 
num, magnesium, or steel without ex 
cessive design changes. 


These substitutions were made not 


Experimental 32- by 8-inch forgings cast 
from MST 3Al 5 er. titanium alloy. 


only to determine the applications for 
utanium alloys based on their proper 
ties but to determine the fabrication 
techniques that would be required it 
and when titanium parts are used. 
Difficulties continually occur through 
out the refining, melting, hot-working, 
machining, forming, and joining opera 


tions in the manutacture of titanium 


parts. 


Cause of Difficulties 


Many of these difficulties are due to 
the chemical and physical properties ot 
lac k ol 


basic metallurgical knowledge which is 


the metal. Many are due to the 


available tor other materials but not 


available for titanium due to the indus 
try’s recent and rapid growth. 
Data that 


circulars 


have been published ir 
handbooks — tor 


and 


and many 


years tor alloy steels nonterrous 


alloys have yet to be determined on 


titanium alloys because of this rapid 
development. 
The refining and melting processes 


are limited in size and ease of opera 


tion by the chemical activity of the 


metal in the molten state and at ele 
vated temperatures, The toughness of 
tutanium alloys often makes hot- and 
cold-torging or rolling dithcult. 
Titanium alloys work-harden, have 
a tendency to gall or smear, and the 
may be 


titanium carbides that present 


are very abrasive—all of which make 


machining difficult. Forming ot sheet 
parts often requires heat. 
Welding and brazing are possible 
but the ductility of the joint is usually 
below what would be considered ac 
ceptable. It is these difficulties that often 


limit the use of titanium alloys. 


Steam Hammers Used 


Forging is usually done on steam 
forging hammers using oil- or gas-fired 
furnaces to heat the metal. The ingot 
should be placed on clean bricks and 
contact with mill scale avoided. 

The ingots, conditioned by scalping 
or grinding after melting, are heated to 
a torging temperature of 1,650 to 2,000 
degrees Fahrenheit, depending on the 
composition of the ingot and its size. 
Heating must not be too rapid on large 
ingots due to the low thermal con 
ductivity of the metal. 

Forging reductions are as great as 
possible between each heat to prevent 
excessive grain growth and reduce total 


furnace time. At present the forging 
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alloys are 2-phase structures, and hot- 
working takes place in a 2-phase re 
gion. Desirable properties are obtained 
by heat treatment after forging. 

Very little cold work can be done on 
the high-strength alloys and, therefore, 
minimum forging temperatures have 
been established for the various alloys. 
Both flat-die and closed-die forgings 
can be made. Die cavities fill quite 
readily but greater draft angles are 
required than those used for steel. 


Hot- and Cold-Rolling 


Both hot-rolling and cold-rolling can 
be done on titanium and its alloys. The 
hot-rolling temperatures are between 
1,300 and 1,800 degrees Fahrenheit, de- 
pending on the titanium alloy being 
rolled and on the type of rolling being 
done. The rolling of sheets of uniform 
quality depends greatly on the uniform 
ity of all steps in the rolling operation 
and in the care taken to maintain a 
clean surface free of surface flaws and 
heavy uneven oxide scale. 

The rolling of titanium alloys re 
quires greater pressures than are nor 
mally required for other metals. The 
rolling operation is followed by anneal 
ing, descaling, and pickling and often 
a cold-skin pass to produce a desirable 
surtace. 

The rolled sheet is being substituted 
for stainless steel in airplane fuselage 
sections where strength at tempera 
tures above 300 degrees Fahrenheit, the 
limit for aluminum, is required. 

Cold-pressing is not practical because 
ot poor surtaces that develop. Pressing 
at Soo degrees Fahrenheit is possible 
with littl wrinkling of the surface. 
Bend radii of 1.5T have been obtained. 

Parts may require forming in stages 
with intermediate annealing and some 
hand finishing to remove press-formed 
wrinkles. The hand-tinishing operation 
may be avoided if dies are designed for 
internal heating. Springback angles of 
5 to 16 degrees have been encountered 
depending on the material and the 


pressing tec hnique. 


Use Discouraged 


The use of special-purpose machine 
tools on titanium and titanium alloys 
without proper experimentation with 
the machining characteristics of the 
metal has often discouraged the use of 
this metal in machined parts. 

Machining is difficult, and special 


precautions must be taken to machine 
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Prope rly 
Density ( Ib. /in 


Melting point 


rhermal expansion (inch/inch/® C.) 
Electrical resistivity 

microhm-cm, at 20°C.) . . 
Ultimate tensile strength (p. s. i.) 
0.2% offset yield strength (p. s. i.) 
Proportional limit (p. s. i 
Elongation in 2” (% 
Reduction in area (°% 
Modulus of elasticity (p 
Hardness (Rockwell “A 


Fatigue strength p. 5.1 





3,137° F. (1,725° C 
lransformation temperature . . 1,620 
8.5 X 107% 9 X 10° 


As Forged 
Unalloyed High-Strength Alloy 
0.162 oO 1060 


F. (882° C.) F. to 1.650" F 


55 150 
50,000 165.000 
72,000 155,000 
45,000 

25 

55 


16 


125,000 


sk 


55,000 95,000 








Table above shows physical properties of titanium in pure and alloyed states 


titanium alloys properly and economi 
cally. Because of this the additional ma 
chining costs have and will limit the 
use of forgings until the knowledge 
about machinability is comparable to 
that of other metals. 

Direct substitution in aircraft-engine 
parts 1s a matter of economics. Titanium 
parts cost from three to ten times as 
much as the materials substituted for. 
The substitution of titanium for alloy 
steel amounts to about one hundred 
per cent increase in material cost and 
increases in the cost of fabricating and 
machining. 


Costs Can Be Reduced 


All these costs can be reduced 
through a more thorough knowledge 
of titanium metallurgy. Material costs 
will decline as titanium finds more uses. 
Fabrication costs are high because little 
is known about what occurs during 
all fabricating procedures. Machining 
costs will be reduced when titanium is 
machined with a full knowledge of its 
machining characteristics and on a full 
scale rather than as a substitute metal. 

Because of the desirable properties of 
titanium alloys and the tremendous 
amount of work being put into the de 
velopment of an inexpensive melting 
stock, melting methods, alloy explora 


tion, and fabricating methods, it is pos 





As an element, titanium is the 
ninth most abundant in the earth's 
crust. As a metal it is the fourth 
most abundant, being next to 
aluminum, iron, and magnesium 











sible that reductions in all costs will 
result in the near future. 

It is appare nt, howeve - that at pres 
ent the advantages in weight saving 
must overbalance the increased cost 


wherever titanium is used. 


Basic Reason for Use 


This is the basic reason for its use in 
aircraft rather than in many places 
where the advantage in weight saving 
does not warrant the additional cost. 
At the time when production is large 
enough and prices are low enough to 
use titanium alloys to their fullest ad 
vantage, its corrosion resistance to salt 
water and chemicals may prove to be 
as much an advantage as its strength 
weight ratio. 

In order that titanium-base alloys 
may be applied to all types of struc 
tures, alloys have been and are now 
being developed so that strengths of 
55,000 Pp.s.i. to 200,000 p.s.i, can be ob- 


tained 


New Alloys 


Alloys are being developed with the 
idea of obtaining the desired tensile 
properties and with good forgeabil 
ity, rolling characteristics, weldability, 
formability, and machinability. 

Recent metallurgical studies in the 
establishment of time-temperature trans 
formation diagrams have greatly in 
creased the knowledge of the metallog 
raphy and effects of heat treatments on 
ilpha-beta titanium alloys. These heat 
treatments increase the potential uses 
of the alloys currently available and 
help in the development ot alloys that 


will better fit current and future needs. 
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The mobile gun, above, is protected from moisture and corrosion by an 
air-tight metal covering equipped with silica gel solar radiation breathers 





Protective Packaging 
New Dehydration Methods of Storage 


Help to Protect Reserve Equipment 


D. N. Hauseman 


Hk present stockpiling phase of 
the military procurement program, 
added to extensive overseas shipments 
mcreases the 


of materials, inevitably 


relative importance of packaging for 


protection against moisture damage 


Rapid Development 


Extensive experience during World 
War Il “Method 
Il” packaging, as it is usually termed, 


with dehydrate d, or 


and research since then by the armed 
services and industry in close coopera 
tion, have brought rapid development 
In precision and technique. 

\ new standard ot specihications cov 
ering the use of desiccants in packaging 
is of relatively recent origin, and new 
and 


devices iunprovements 


protective 
in packaging materials have come rap 
idly, 

Che advent of jet engines and guided 
missiles has brought about the use ot 
than ever, but the 


larger “packages” 


principles tollowed are the same regard 
less of size. 

Mhe utility of the packaging method 
was well established in a survey 
alter World War II ot some 482 pack 
ages which had been in storage at Ord 
nance 
United States, Ot all the packs opened, 
only 0.2 per cent showed signs of mois 
ture damage, and the averaue relative 
pack 


an average 


humidity maintained in all the 
ages Was 13.55 per cent tor 
pac kage age ot one year, three months 

It was established that the typical 
package, sealed and protected accord 
ing to specifications, would maintain a 
relative humidity or thirty per cent or 
less for approximately six years. 

These findings are significant in the 
light of other tests which demonstrated 
beyond doubt that packaged materials 
or mechanisms would remain free from 
rust and corrosion if stored in an atmos 


phere in which the relative humidity 1s 


made 


depots located throughout the 


kept at forty per cent or below. Protec 


j 
“ 


tion trom mildew, mold, and tungu: 


is eflected by Storage al sixty per cent 


relative humidity or below. 


Sealed Barrier Used 
Me t he TI | 


desired low relative 


IT pac kaging maintains the 
humidity by con 
taining the material to be protected 


within a barrier which ts sealed against 


the entrance of woisture vapor. \ desi 


cant or drying agent, such as silica gel, 
barrier it 


which may be 


is incorporated within the 


idsorbs water apor 
present at the time of sealing or which 


ubse juently ditluses through th ! 
rier 

1 he amount ol desiccant nec 
protect a package OF a piven siz 


specihed period of time ts 


KNOW 
cisely and can be calculated tro: 
specifications. 

Silica gel is itself a product 
history ba 
World War | 
ly Ir. \ iter \. 


Hopkins University, 


military which goes 


when it was ce 

Patrick ot the 

Baltimore, 
Chemical War 


sponse to needs of the 


fare Service. Continuous resear 


yx riected the product, 


Porous Structure 


form otf silicon diox 


It is a synthetic 
ide which 1s chemically similar to sand 
but entirely different physically. Its 
hard granules have an extremely porous 
structure and are considered to contain 


millions of tiny tunnels which attract 


and hold water vapor by adsorption (a 
surface phenomenon) and capillary at 
traction. 

With this structure, silica gel has a 
relative surtace area, one 
cubi Protek-Sorb, the 


which Davison Chemical Corporation 


tremendous 
inch of grade 
has developed for dehydrated pa kag 
ing, having an estimated go,o00 square 
feet of surtace 

The 


mately 


product can adsorb approxi 


forty per cent of its weight in 


meorsture apor trom saturated air. In 


doing so it remains pertectly drv in ap 


pearance. It is chemically inert, never 





General Hauseman served in the 
Army Ordnance Corps in both 
World Wars. He retired from 
active duty in 1946 and is now 
vice-president of the Davison 
Chemical Corp., Baltimore, Md 
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DECOMES damp « r deliquescc 


not attack metal 


terials. 


Unit Established 
In le rece! 


MIL-D 


I water vapor 


humidity 


ranyiny 
Irom 1 ipproximately 


rams of Stlica units { 


proximately 
[he 


the 


Ors pound 


| 
SMALCT bag SIZCs 


heat-sealable aricty, 


1] | i | 
small packets of sugar, whereas the 


larver sizes are usually sewn. and have 


Strings tor teeing them to piece 


equipment, 


I'wo basic bag materials arc presently 


in use: cotton cloth or gauze, lined with 


line paper or hbrous web to prevent 


dusting: and nondusting paper or non 
[he 


Class | tor general-purpose use, whereas 


woven cloth former type is called 
the second type ts called Class Il and 


must meet rigid specifications against 
dusting. 


In all probability all 
the 


bags ot the 
Class Il 


fairly 


future will be type since 


this material ts INEXPENsive and 
IS Superior In nondusting qualities to 
the conventional Class | material. 


Phe 


furnished in 20 


, 
sized bags are usually 


— 


larger 
gallon drums: the 


smaller sizes in 1-gallon and s-gallon 


1 ' 
cans and 20-valion drums, 


Details Covered 


( omplete details of the methods and 


materials used tor military Method I] 
dehydrated packaging are covered in 


MIL-P-116B. 


can he 


This specitication, which 


procured trom the U.S, Govern 


ment Printing Office, lists pertinent 


specthiications covering desiccants ind 


barrier materials, as well as other items 


necessary to;r 


the 


prac Kaging. In ven ral, 


methods used by the military ser 


ices can be applied to commercial 


packaging with little or no change. 


There are two basi types of dehy 


drated packages: (1) Rigid containers 


] | 
such as piass jars metal ins, and 
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solar radiation 
breather. Dehydrating agent is reacti- 
vated daily by heat of 


Above, close-up of a 


suns rays. 


of morsture through the barrier ma 


terials which are never as pertect as 


he 


fle rif le 


the rigid containers tollowing 
formula 


l 164 4 


the number ot 


applies jor 
10D 


unit ol desiccant re 


Darriers 


where l equals 


quired, { the area ot barrier in 


leet, D the pounds ol 


square 
agunnage w ithin 


A equals in 


olume is yiven nm 


the barrier when the 


cubic inches, or 


’ equals the olurnn 1 the contamer 


in cubic inches o 


It should be noted that the 


is the area of the entire 


Table Worked Out 


lo comput Ciik 


desiccant required 


ven tabie fh 


based 


ind fle 


SIZ ! 


upon the tort 


ible barrier 
sizes Of packaue 


This 


of dunnage or overpacking tn 


table doe ot 


ave. It dunnage such as cottor 


units ol 


rent 


tota 
whict 
| 


prcvuirne 


for the 
theretore 
of 44 Units 
The chon 
rict Wrappn 
since the il 
mines the ame 
to protect ipa 
Present day 


Method 


ot tin 
sed wit 
riers used with 


usually 


ons 
composed ola 
polyethylene witl 
paper backing an 


ny. 


New Specification 
Mil 


nov 


Sp cihcation 


material 


[he 


rict 


121 three classe 


nated and 


B, and ¢ 


replace i by ¢ 
1) barriers 
mum MVTR « 


inche 4 hour 


have il i» 
1oOo 

\ basi 
the | irt 


square 


prevent 
pac kagin 
Pypica 
cipn 
hand Pity 
flux, resi 
ng oper mon 
salt yeneral 


irom a t and 


residue Irom 
iny solution 


Detailed 


mntormat 


nally specitied in JAN-P-131 


; 
‘ 
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of cleaning materials and procedures is 
MIL-P-116B. A frequently 
used cleaning schedule is: (1) petro- 
leum solvent, (2) fingerprint removing 
agent, (3) dry, (4) preservative. 


given in 


Rules Summarized 


The fundamental rules to insure suc- 
cess in Method II packaging may be 
summarized as follows: (1) Clean the 
thoroughly packaging. 
(2) Select for the barrier 
the most moisture-impervious material 
which 
package. (3) In the design of the pack- 
age keep the hygroscopic dunnage to a 
Make that all 
seams in the barrier are 
moisture impervious, (5) Design the 
so that it will have the mini 


unit before 


moisture 


is applicable to the specific 


minimum. (4) sure 


joints and 
barrier 
mum surface area consistent with its 
application. (6) Use an adequate 
amount of desiccant. (7) Use only acti 
vated desiccant that has not been ex 
posed to the atmosphere, 

Military 


humidity-indicator 


requirements specify that 
cards be incorpo 
rated in all Method II packages unless 
otherwise specified. Two types of indi- 
cator cards are available: AN 7511 (5X 
AN-7513 (1% x 4 


inches). The cards are envelopes con- 


8 inches) and 
taining blue indicating silica gel which 
changes from blue to pink as the rela- 
tive humidity from 


increases twenty 


per cent to sixty per cent, 


Many Applications 

The 
combination indicator-dehydrator since 
the silica gel will adsorb moisture as 


cards also can be used as a 


well as indicate, For that reason they 
find many useful applications where a 
small amount of drying is required and 
where it is also necessary that an indi 
cating agent be present. 

The indicating silica gel must com- 
ply with MIL-D-3716 which supersedes 
JAN-D-169 and AN-D-6C for dynamic 
dehumidification. 

Recently, a new type of inexpensive 
with “Tel 
Tale” spots has been introduced. The 


humidity indicator card 
spots change color very rapidly and 
indicate relative humidity reliably. This 
type of indicator has been approved by 
the Air Force and Signal Corps and is 
under consideration for approval by the 
other services. 

One type of card has three spots 
which change from pink to blue or 
vice relative 


versa with changes in 


176 


humidity. The composition of the spots 
is adjusted so that one spot changes 
color at 65 per cent relative humidity, 
another changes at 40 per cent, and the 
last at 30 per cent. Each spot has an 
accuracy ol plus or minus 5 per cent 
relative humidity. Another type of card 
has six spots graduated from 10 to 60 
per cent. 

The cards are 4 x 2 inches and are 
furnished with eyelets to permit tieing 
Although the 


cards will probably prove satisfactory 


them to equipment. 
for most purposes, it should be men 
tioned that 
cobalt chloride which can be corrosive 


the colored spots contain 
if placed in direct contact with ferrous 
metals, Complete 
shown on U. S. Air Force Air Matériel 


Command drawing 52B22849. 


specifications are 





The utility of dehydrated pack- 
aging was established in a sur- 
vey made after World War II. 
The typical package, sealed and 
protected according to specifica- 
tions, would maintain a relative 
humidity of thirty per cent or 
less for approximately six years. 





The Method II military package re- 
mains essentially as it was at the close 
of World War II. JAN-P-116 entitled, 
“Packaging and Packing for Overseas 
Shipment,” has been superseded by 
MIL-P-116B which includes perform- 
ance tests not previously covered in 
JAN-P-116. The net result is greater 
flexibility in packaging operations in 
addition to assurance of optimum per- 
formance. 


Rigid Barrier Used 


For jet engines and guided missiles 
the rigid barrier is generally used since 
it affords physical strength as well as 
protection against moisture and has the 
added water. 
Because of the high cost of the mech 


feature of buoyancy in 
anisms, the fabrication of special rigid 
containers for this protection is readily 
justihable. 

A new 
development by The Davison Chemical 


type of indicator is under 
Corporation. This indicator consists of 
a glass “bull’s-eye” filled with indicat 
ing silica gel. The bull’s-eye is equipped 
with gaskets and metal fittings which 
fastened te a nipple 


permit it to be 


welded to the container shell. A tight 


seal against moisture infiltration is thus 
provided, but air within the container 
can diffuse freely through the indicat 
ing gel thereby affording an easy visual 
means for determining humidity con 
ditions within the container without 
opening it. 

Another recent development is a 
change in Navy Bureau of Ordnance 
specifications to provide for inclusion 
of two unit bags of desiccant in metal 
containers for military pyrotechnics— 
night drift signals, marine markers, and 
aircraft float lights. 


New Breathing Device 


At the close of World War II, the 
Davison Chemical Corporation in co 
operation with Army Ordnance devel 
oped a silica gel solar radiation breath 
ing device which could be placed on 
the top of aluminum housings in which 
fairly large weapons were stored for an 
indefinite period of time. 


installed 


breathers, approxi 


These 
mately six years ago, are undergoing 
tests at the Aberdeen Ordnance Depot 
and have proved capable of maintain 
humidity within the 


ing a relative 


housing as low as twenty per cent. 


Simple Principle 

The radiation breathers work on the 
very simple principle of regeneration 
by heat from the sun’s rays. As the air 
within the housing expands, it is forced 
through the silica gel contained in the 
breather to the atmosphere. 

The moisture is released from the 
silica gel during the day by the heat of 
the sun and the hot air passing through 
the bed sweeps out the moisture vapor, 
thus reactivating the silica gel. At night, 
when the air cools in the housing, it 
shrinks in volume and thus draws air 
from the outside through the silica gel 


into the housing. 


Silica Gel Reactivated 


Since the silica gel has been reacti 
vated during the day, it is in a con 
dition to adsorb sufficient moisture 
from the night air to maintain a low 
relative humidity within the container 
housing the ‘matériel. 

With these and other improvements 
in dehydrated packaging and related 
practices, it is clear that the Nation’s 


mounting store ot military materials 
will be amply protected from moisture 
damage for their entire useful mili 


tary life. 


ORDNANCE 





HE light hield-artulery battalion 

within the infantry division is the 
keystone of artillery, naval gunfire, and 
close air support. This battalion, the 
105-mm. howitzer outht in direct sup 
port of an infantry regiment, must con 
stantly tollow the maneuver plan ot 
each of the regiment's rifle companies 
and must coordinate the accuracy and 
infantry 


timing of its fire with each 


skirmish. 


“Safe-to-Fire” Line 

It seems to me, therefore, that this 
artillery battalion should be thought ol 
as an indispensable part of the intantry 
in battle because it plots the 
that 
all heavy support weapons. The safe-to 
latest 


regiment 


sate-to-hire line must be used by 


tactical picture 


hre line is the 


across the tront of the infantry regi 


ment. 
And right beside this tactical picture 
battalion’s fire 


in the light artillery 


direction center is the record of the 
type and quantity of ammunition fired 
in support of each small-unit fire fight. 
direct support 


Actually, then, the 


held-artillery battalion is a keystone 
both in tactics and supply. The bat 
talion’s record of ammunition fired, if 
coupled with the tactical information 
of the 


to the procurement people; that is, 


sate-to-hre line, should be vital 


the rate of manufacture of standard 
weapons depends upon exact knowl 
edge of front-line use. 

time necessary 


Secause of the lead 


to convert a battlefield need into a 
weapon in the hands of the troops, sup 
ply and demand will never exactly 
match. It should be possible, however, 


partially to close the gap. 


More Vigorous Use Urged 


As the first step in closing this gap 
I advocate a more vigorous use of that 
well-organized and well-equipped out 
fit, the direct-support field-artillery bat 
talion. Specifically, each howitzer bat 
ot that 
weapons in addition to the 


tery battalion should fire a 
family of 
105-mm. howitzer; for example, 4.2 
and 4.5 


inch and 7.2-inch rockets. This pro 


inch and 155-mm. mortars 
posal does not include the 60-mm. and 
the S1-mm. mortars or any direct-fire 
weapons such as tank guns, machine 
guns, or recoilless rifles. 

I simply believe that the weapons 
suitable for close-support indirect fire 
should be put under the existing con 
trol resources of the light-ariillery bat 


talion. 
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Artillery 


mmunition Supply and 


Fire Direction Centers 


Col. John D. Byrne 


wisdom of hindsight: we 


With the 


that the greatest area for im 


can Say 


provement of the heavy indirect-fire 


system is at the foxhole level—in the 
regimental combat team of infantry 
regiment and field-artillery battalion 
Recent experience has divided the mis 


formeriy the 


direct support, 


sion ol 


undivided rdle of the direct-support 
artillery battalion, among a number ot 
other weapons units—units usually at 


tached to the infantry regiment, 


Reasons Given 


Actually the division was brought 
about for good and sufhicient reasons 
the terrific load imposed on our intantry 
regiments during World War II; the 
postmobilization appearance ol many 
new weapons; and the late-in-the-war 
diversion of air, antiair, and antitank 
forces to their secondary roéle of direct 
support, 

But it is now time to point out that 
permanent division of the direct-sup 
port mission would be wasteful of am 
munition resources clear back to the 
factory. 

In my opinion, therefore, direct sup 
port should again be unified as the mis 
sion of the direct-support field-artillery 
battalion. 

Division of the primary function of 
intesligence 


The 


direct support—« ombat 


is dangerous, if not impossible. 





Colonel Byrne is a member of 
the Department of English at 
the United States Military 
Academy, West Point, N. ¥ 








direct-support held-artillery battalion ts, 
simply stated, a front-line Federal Bu 
reau of Investigation. This organiza 
(liaison othcers 


tion maintains agents 


and torward observers) at = intantry 


and 


battalion, company 


regimental, 
headquarters. 
It improves their operations by estab 
lishing additional observation posts and 
army light aviation in the regimental 
sector, and it knits together the re ports 
of all these agents with that fine survey 
instrument, the 10o5-mm. howitzer. 


That 
that it 


is, the howitzer locates any 


point has fired on within ten 


yards or so. An artillery survey ties 
the gun data to map coordinates 


Thus 


semble a 


artillery “FBI” as 


latest 


does the 
picture of the enemy 
acuvity, coupled with the plans and 
locations ot the supported infantry 
This latest 
and toe determines the 
No indirect-fire 


hiciently in the regimental sector unless 


regiment news of triend 
sate-to-fire-line, 
unit can shoot ef 


it leans heavily on the combat intelli 
gence produced by the direct support 


irtillery. 


§-2 Function Divided 


Of course, combat intelligence can 
not be directly divided. In practice, the 
units 


attachment of assorted 


weapons 
to the regiment divides the artillery S-2 
function by splitting communication: 
resources, especially radio frequen cs 

And radio frequencies are the heart 
ol direct-support communications be 
cause tactical emerpencies usually colt 
cide with poor or disrupted telephone 
systems. 


| all h 


indirect-fire unit that would 
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upport a regiment requires a mini 


mum olf tour radio channels—at least 


one for each supported infantry bat 


talion sector and at least one for in 


terior fire control. 
But there iS a SeTIOUS 


radio channels per 


probability that 


four direct-support 


hield-artillery battalion cannot be pro 
ided in theate rs employing large num 


bers ol troop units, 


Pressing Reason 
| } 1s 


lore, 1s the 


scarcity of radio channel , there 


most pressing reason avain 
to unily the direct-support mission un 


der the 


irtillery battalion of the regi 
mental combat team. 

\ parallel division occurs in the 
ammunition, the sho« k instru 


ply ol 


ment of indirect tire. Under attach 
ment, command control is supposed to 
vo to the infantry commander becaus« 
the attached units are directly under his 
thumb. But, in the case of heavy indi 
rect-hire weapons, attachment does not 


mean control; attachment means only 
the authority to expend the ammuni 
tion actually in the hands of the at 
tached units. 

For the 


mande I 


minute the infantry com 


company, battalion, or regi 


mental—starts to deal with a commit 


tee of liaison ofhicers from attached 


weapons units, true control ot heavy 


support fire passes to the ofhicers of di 
vision, corps, and task-force G-4’s, In 


other words, the G +s, matching 24 


hour-old expenditure reports — with 


available ammunition and transport 


resources, are the only persons who can 
tind out the sum of the blank checks 
filled in by the liaison officers during 


the previous day. 


Unhealthy Condition 


Thus we see that the system of “at 


tachment” and “G-4 control” produces 


an unhe althy condition in the com 


mana, stafl, and communications of the 
regimental combat team. For if there 


are several attached heavy incirect-tire 


units, the infantry staff and communi 


cations must take on more and mor 


irtillery work to cobrdinat therm. 


At the 


sources provided tor the purpose do less 


same time, the artillery re 
and less. | urthermore at } control soon 


means rationing of} artillery ammuni 
tion since it is easier to impose a limit 
through the system of Fire Direction 
Centers than it ts to contact individual 


widely deployed indirect-hre companies 


i the 

ind hen 

ditionally ex 

telligence lo 

ol mander. 
(,00d manager ie 
vMantry regimental om ind I I ive a 

ingie hirepowcer 

Further, that age 

Ources stall, communications, 


ation, survey, liaison, and 
match priority of target 
unmunition and tue 
The olution 1s 
upport artillery battalion 
indirect-fire weapons within the 
[hen the 


r becomes, in tact, the 


artillery battalion 


team artillery othcer 


Chis solution takes the artillery 


back ind 


firepower agent 


off the infantryman 


him his SINgle 


Gains Enumerated 


\s soon as the revimental com 


mander makes tull use ot his artillery 


officer he gains: (1) A single agency 


to handle firepower; (2) Full use ot 


his infantry stafi and communications 


to control the rifle units; (3) An inte 
grated combat intelligence picture as 
sembled by artillery-observation and 
communications resources; and | }) \ 
continuous report ot the amount and 
type ol ammunition used tor eas h close 
support fire mission. 


\ Table of Organization change in 


4 4.2-inch mortar in action in Korea 


cirect ] battal i 1s 


necessar\ ! to fire a tamuy ol 
] 


weapons, special-weapons p toon 


should be ded to each of the thre 


ros-mm batteries ol the 


battalion. 


Specia! Weapons Platoon 


ipons platoon would 


train m 1 like a combat engineer pia 


toon, except that the emphasis Vv uld 


be on weapons inste id of constructior 


That is, the 


three r 


irtillery battalion would 


train rsatiie platoons to fire 
mons for CXAMTPNE 
rorta®rs ind 
The weapor! 
mmunition uuld be drawn trot 
ly depots as needed for the situatior 
Artillery ybser 


ation and Haison 


parties coul djust the fire of 
weapon in the hands of the specia 


| 
weapons platoons the radio channe 


attached weay 
| cip 


the light artillery battalion to retain its 


formerly necessary tor 


ons units would be available to 


minimum ot tour channels; and the 


present problem ot 


coordinating at 
tached weapons units with the light ar 


tillery battalion would disappear. 


Indirect-Fire Jobs 


Stated in another way, the artillery 
battalion plus its special-weapons pla 
all jobs requir 


toons would take over 


ing the attachment of an indirect-tire 
weapon battery or part of a battery to 


the infantry regiment. 
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Factically, such ; iforced 


battalion would reduce the clutter 


stray ehicles, reconnaissance parties 


ind smail commana in 


In 


1 
} 


areas. additu lirect 


Ipport battalion to the 
" , , j } 
ombat team hock power and dept 


For mn the pening seesay ia 


O} Mayol 


the artillery n 
Occastonal 
r\ battalion 
\ ‘ eat 
\s n cl r ol a 


hnhoons 


reyvul 


sector: cw 


ilter upport re 


recuuon cel that the pres 


ent diticul artillery com 
| 


nander ms without 
trol 


\ttached 
up the a 
the 


support shoe 


allable ammunition, cuts into 


umber ot radio channels available 


artilier 1 lacks the 


} 


ior im means 


1CCUIVE to plot all fire miussions a 


Sale-to-fire line, 


Resuitant Simplicity 


! 
My recommendation 


weapons within one battalion 
I 


doubtedly bring complexities ot 


ind training tot 


supply 


he direct support arti 


lery. But this broader mission will al 


\ 


bring a resultant simplicity to  stafl, 


communications, and command within 
the 


\ 


mission wall, | predict, bring a much 


Ww hole combat tea 


little experience with the broader 


needed emphasis to the ro5-mm. how 
itzer battery 


The 


other tactical unit, has 


as a unit of direct support. 


light battalion, like nearly every 


a triangular or 


ganization three howitzer batteries. 


Given adequate communications, any 


one ot the three howitzer batteries in 


combat team battalion can 


the 


the artillery 


, , 
take over battalion mission im an 


emergency. 


Present artillery gunnery technique . 


will enable such a battery to gather in 


to adjust on enemy locations, 


tor additional arullery, naval 


te lligre nee 


and to call 


yuniire, or close air supp 


rt. 
For the artillery, this potential of the 


1os-mm. howitzer battery reduces the 


danger ot 


| 


a 


too much ce pendence on the 
hire rection center 


Ideal Instrument 


Thus we see that the light tield-artil 


lerv battalion, with each of its howitzer 
the 
1S the 


hatteries able to take over battalion 


mission in an cmerycncy, ideal 


July-August, 1953 


artilier\ 


Ol 


forward 


- 


AMMUNITION 
EXPENDIT URE 
REPORTS 


AMMUNITION FLOW 
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Ihe flow of artillery ammunition from factory to firing line 


hin 


mstrument tor mat cliey inswers to qualitative que stions 


apon vood lor 


to available ammunition 


The light 


ceive adequat rachio channel 


is a certain we 


irtillery needs o weapons pro ide the best eflect 


weapons cast expense in propellants an 


crews lor mortars ind rockets, ind Whict munition 


try mort 


Ihe 


ton 1s 


Vigorous use Dy Inial commanacrs } 


clire 
the 


\s the theory ol the new fire ul port unthed 


he 


| support 


coordination centers develops, t key kev to tl 


} 
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Light from three 1,000-watt lamps focuses on vacuum tube, reflects from tube ele- 
ments, and forms magnified, full-color image of tube components on study screen. 





Mirrors Save Manpower 


Optical Gaging by Contour Projection 


Speeds Inspection 


of Precision Parts 


A. R. Fultz 


VERY day industry is finding new 
ways in which optical gaging can 


highly 


save valuable technical and 


skilled manpower. 


Do It with Mirrors 


Gage engineers are now learning 
that, if they include a pockettul of mir 
rors among their optical-gaging equip 
ment, they can widen and extend the 
applications of this valuable new tech 
nique sul 
making it possible to apply optical gag 


ing to jobs and processes that used to 


further. For murrors are 


be considered outside its scope. 
Ordinarily, optical gaging is accom 
enlarged 


plished by comparing an 


shadow image of a mechanical 


part 
with a chart gage superimposed on the 
projection screen of an optical compara 
tor. However, a modification of a mir 


ror in the comparator’s optical system 


180 


makes it possible to supplement the 
shadow-projection system with a sur- 
face illumination feature. This consists 
of an additional light source within 
the optical comparator, the light from 
which is directed through a hole in the 
center of the mirror onto the surface 
of the part being checked. 

Reflected light then passes back into 
the lens system of the comparator and 
is enlarged and projected on the screen 
(Fig. 1). The 
gaging is greatly expanded by this use 


versatility of optical 
of mirrors, Optical comparators now 
are available with this feature as stand 


ard equipment. 


Ingenious Use 

One of the ingenious uses of mir 
rors in extending the applications of 
optical gaging is in converting the sur 


face illumination beam into shadow il 


lumination. This is done in inspecting 
a peripheral cam. For this job, the cam 
is positioned on a shaft, at the other 
end of which is a glass disk. On that 
disk the nominal outline of the cam, 
and maximum and minimum tolerance 
lines, have been scribed. 

As the cam is rotated, a follower on 
a ball-bearing slide moves back and 
forth. A glass plate, on which the out 
line of the follower has been scribed, is 
pack of 
the glass disk which carries the outline 


attached to the slide directly 


of the cam. 


Beam Reversed 


It is not possible to project past the 


metal cam and the follower in the 
normal manner, but, by placing a mit 
ror behind the glass disk and the glass 
follower, the surface illumination beam 
is reversed, projecting the outline of 
the follower, the nominal cam contour, 
and the tolerance limits all on the 
screen together (Fig. 2). 

Using this method, by simply rotat 
ing the shaft an unskilled operator can 
quickly determine whether the test cam 
is within the limits and can even esti 
mate how much it departs from the 
nominal at any point on its contour. 

In this application, optical gaging has 
effected 
of inspection time by a skilled work 


a decrease from several hours 


man to one minute by an unskilled op 


erator. 


Template Work Speeded 


Both the making and checking of 
templates have been greatly speeded 
by another 


mirror arrangement using 


two external shadow illumination sys 
tems on a contour projector, One of 
these systems projects a horizontal beam 


The 


template stock to be ground or filed 


and the other a vertical beam. 
is placed in the horizontal beam. 

A glass plate, on which has been 
scribed the contour of the template, is 
placed in the vertical beam. A semi 
transparent mirror is located at the in 
tersection of the two beams. The hori 


zontal beam of light passes through the 





Mr. Fultz is superintendent of 
tools and methods at the Hawk- 
Eye Optical Works, Eastman 
Kodak Company, Rochester, 
N. Y. This article is based on a 
recent address given by Mr. 
Fultz before a meeting of the 
A.O.A. Gage Industry Division 
in Philadelphia, Pa. 











ORDNANCE 








Armament Technology 





mirror, while the vertical beam is re 
flected by it into the lens system of the 
contour projector, 

Thus, both the template stock and 
the scribed outline of the template, are 
imaged together on the screen. 

It is advisable, in order to make both 
images clearly visible, to filter the 
beams in contrasting colors, as red and 
green (Fig. 3). With both images on 
the screen at once, the work of cutting 
away the template stock until the de 
sired contour is achieved is greatly fa 
cilitated. Thus, a mirror again is 
stretching the available supply of man 
power by making higher production 


per worker possible. 


Inspecting Ports 


Another ingenious mirror technique 
is involved in the inspection ot ports in 
hollow enclosures. 


cylinde rs or other 


Obviously, neither shadow projection 
nor surtace illumination of these ports 
is adequate for accurate inspection by 
optical gaging. But if a mirror is 
placed inside the cylinder it reflects the 


bac k oul 


through the port and outlines the con 


surtace illumination beam 
tour of the port on the screen (Fig. 4). 
This method has been used success 
fully to measure contours of valve ports, 
where odd shape d openings made other 
gaging methods difficult and costly 
The 


placed not only in the inspection line 


contour = projector has been 


but in the production line as well. As 
a result, reyecuons have been greatly 
reduced, and unskilled operators now 
pertorm the Laying operations hilty per 
cent faster than highly skilled operators 
formerly did it. 

In still another application, mirrors 
are used to concentrate intense light on 
the object in the staging fixture of a 
contour projector, This has been done 
In lnspecting vacuum tubes. 

Betore optical gaging was adopted 
these tubes were inspected with binocu 
lar microscopes, and, because of the 
tendency of the eye to refocus to the 
different depths of the tube, eye tatigue 
became a serious limitation to produc 
tion rates. Frequent changes of opera 


tors were necessary 


1,000-watt Lamps 

Now, however, with an arrangement 
of special lights, lenses, and mirrors on 
an optical comparator, the light from 
three 1,000-watt lamps is filtered to 


remove the heat and is directed to the 
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Fig. 1. Principle of mirror system 
now standard in optical comparators. 


Fig. 2. Inspection of peripheral cam \ses 
mirrors to project follower, tolerance 
limits, and nominal cim contour together. 


Fig. 3. Templates are checked by mirror 
arrangements using two external shadow 
illumination systems projected on screen. 


Cc 


Fig. 4. Mirror technique used in inspec- 
tion of ports in hollow cylinders. Fig. 5, 
below, magnified image of vacuum tube 
components projected on plane surface. 





vacuum tube in the staging fixture (see 
top of page 10). 

This intense light, reflected from the 
elements of the tube, forms a greatly 
magnihed, full-color image of the tube 
components on the screen. Such criti 
cal factors as grid-wire spacing, grid 
cathode clearance, and welds are easily 


And, 


projected on the plane 


visible. since these features are 
surtace of a 
glass plate, refocusing of the eyes is 


} 
climinated (Fig. 5). 


Fatigue Reduced 


Fatigue is reduced to a minimum, 
and the operator can work through a 


Chis 


has resulted in increased production 


full shitt with only normal relief. 


with fewer operators. Again, mirrors 
can be credited with stretching the sup 
ply of manpower 


ht 


laminated 


The inspection of 1 series Of C1 


metal plates which torm a 
mechanism has been greatly speeded 
up recently by optical gaging, with a 
45-degree mirror playing a vital part 

Originally this mechanism was mad 
of solid stock, 's-inch thick (Fig. 7) 
\ pair of plates made a unit, and each 
of the plates was machined and drilled 
ot them 


with a number of holes, some 


blind. Tolerances were as little as 
o,o006-4nch, and machining operations 


were slow and CXPCsive 


Many Gages Needed 


Filty-cight mechanical gages (Fig. 6) 
were required to inspect these plates, 
and inspection was tedious and costly 
Furthermore, for tull-scale production 
three sets of gages were required, with 
one set being checked and another in 
stand-by storage, while one set was in 
actual use, 

Demands for increased production 
necessitated redesign of the mechanism 
for laminar construction, so that punch 
presses could be used in the process, At 
was 


optical gaging 
adopted to speed up the gaging pro 


the same time " 


u 
ram. 


Glass Plate Used 

For the 
black 
graphed on a glass plate—one 
checked, The glass 
plate was permanently mounted in a 
block, the sides of 


accurately ground to provide register 


optical-gaging operation, 


some squares were first photo 
square 
tor each hole to be 


metal which were 


with two locating pins in a bench load 


ing fixture (Fig. 8). In operation the 
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block is placed in the bench loading 
fixture and the mechanism plate laid 
on top in direct contact with the 
plate. 

Two locating pins then position the 
mechanism pls relative to the glass 
plate and the metal block, and the as 


sembly is clamped in that position. 
Then the locating pins are removed, 
ind the assembly is transterred to the 
staying fixture of a contour projector, 
\ vertical beam otf light ts passed 
down through the holes in the mechan 
ism plate and through the glass 
as well and is reflected by a 45 
mirror below the fixture into the lens 


system of the projector, 


Hole Projected 


On the screen, a bright disk of light 
is the projection of the hole in the 
Fig. 6, above, shows some of the mechanical gages used to inspect solid stock mechanism plate and a dark square the 


plates below (Fig. 7), which required separate drilling to close tolerances projection of the square on the glass 


plate Che size of the hole is determined 
by comparing its image with a typical 
bridge chart, and the X and Y co 
ordinates of the hole are determined 
by comparing the black square with a 
square outlined on the screen. 

Thus, the large number of elaborate 
mechanical gages has been replaced 
with eight blocks and their associated 
glass plates, a bench loading fixture, a 
staging fixture on the contour projec 
tor, a chart screen, and a mirror. 

Furthermore, gaging of the laminae 
by contour projection can be done by 
unskilled workers, with output consid 
erably higher than when highly skilled 


Fig. 8, below, shows optical gaging device which replaces mechanical gages above and 848¢ Operators were Inspecting the ma 
permits laminar construction of the plates. Gaging can be done by unskilled labor. chined units, 

It is by techniques like these that 
gage engineers, supplementing their in 
venuity with mirrors, are achieving 


Significant savings in valuable technical 


a” manpower 
f te es 
rr E.prros ‘ Nore. Writing on 


procurement as a function ol the 


nance district offices in the Noven 


December 1951 tssuc C)RDNAN 


Lieut. Col. Winthrop P. Hersey 
“In dollar \ ilue the contracts pla 


and administered by an Ordnance dis 





trict tor the procurement of Govern 
ment inspection gages are generally a 
very small percentage of the district 
busine ss. In importance to the produc 
tion of Ordnance matériel, however, 
the availability of well-designed, cor 
rectly made gages—on time—is a mat 


ter of first importance.” 
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New X-Band 
Test Equipment 


ADDITIONAL INSTRUMENTS 


ADDED TO MICROLINE* 


Model 219C Waveguide Thermistor Mount 
This instrument is used in conjunction 
with accessory equipment to measure and 
monitor microwave power at average 
power levels as low as 10 microwatts. It is 
particularly useful in the measurement of 
pulsed power. This thermistor mount is 
recommended for use with the Microline 
Model 123B Wattmeter Bridge 
Frequency Range 8.5 — 9.6 kme 
Maximum VSWR 1.5 
Operating Resistance 135 ohms 
Maximum Power 

Rating 10 mw 
Wavetui te Si RG-S? | 


Model 495 Adjustable Termination 

rhis instrument is specially adapted for 
use in precise microwave Measurements 
where the quality of excellent impedance 
matching over a broad band is essential 
The design of Model 495 provides for 
independent control of phase and ampli 
tude of the reflection coefficient of the 
load. It is particularly useful in applica 
tions requiring a termination of minimum 
power reflection, a movable termination 
where the reflection from the termination 
can cause error in measurements, or as 
a means of matching low standing wave 
ratios to obtain the smallest possible 
reflections 

Frequency Range 8.1 — 12.4 kme 

VSWR Range 1.005 — 1.15 

Phase Variation 360 

Waveguide Size RG-S2 U(1” 
Power Rating Su 


MODEL INSTRUMENT 
167A, 486A Adapter 
377 Adjustable Short 


173, 174, 183 
152A, 134A Attenuator 


184 Rarretter Mount 


rene Wier Our nearest ¢.strict office will be glad to 


MICROLINE supply complete information upon request 


INSTRUMENTS 170, 171 Weavereuide Bends 
360A Detecting Section 
234, 235, 23€ Directional Coupler 
126, 273 Frequency Meter 
145 Impedance Meter 
379 Mixer 

165A, 166A Waveguide Tee 
40€ Magic Tee 

15C, 246 Termination 


146, 178 Transformer 
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New Bullard vertical chucking grinder 
gets high precision, handles heavy 
loads with table on TIMKEN’ bearings 


O insure the high precision 

needed in finishing cups and 
cones for large-size roll neck bear- 
ings, Bullard mounted the table 
spindle of a new 64” size vertical 
chucking grinder on Timken" ta- 
pered roller precision bearings. 
Timken bearings are also used in 
many other vital spots. 


Line contact between their roll- 
ers and races gives Timken bear- 
ings extra load-carrying capacity. 
Their tapered construction takes 


radial and thrust loads in avy com- 
bination. Result: Shafts are held in 
rigid alignment. Shaft deflection 
and end-play are minimized. Gears 
mesh smoothly. Spindle precision 
is assured. 

True rolling motion and an in- 
credibly smooth surface finish make 
Timken bearings practically fric- 
tion-free. Maintenance and lubri- 
cation time and costs are cut to a 
minimum. 

Precision manufactured, made of 


Timken fine alloy steel and engi- 
neered for the job, Timken bear- 
ings normally last the life of the 
machine. Specify Timken bearings 
in the machinery you build or buy. 
Look for the trade-mark “Timken” 
stamped on every bearing. The 
Timken Roller Bearing Company, 
Canton 6, Ohio. Canadian plant: 
St. Thomas, Ontario. Cable ad- 
dress: “ TIMROSCO”. 


lhis symbol on a product mean 
its Pearman ave the beu 


» abh 


4 
are 


A fe 
t. THE BULLARD COMPANY mounts the 
table spindle of its new 64" size verti- 
cal chucking grinder on Timken 
precision bearings to insure high 
precision, trouble-free performance. 
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NOT JUST A BALL) NOT JUST A ROLLERO— THE TIMKEN TAPERED ROLLERC—> BEARING TAKES RADIAL J AND THRUST—-@)- 


| To insure uniform high qual 
| ity and closer tolerances, the 
I. Timken Company uses sta 
tistical quality control. With 
it, tolerance deviations are 
plotted graphically. It's one 
of industry's newest, most 
| methods of im- 
proving product unitormiuty 
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Air Strike ....Submarine Style 


Guided missiles launched from submarines promise 


to be major offensive weapons in case of war. A mis- 


sile of this type travels to its distant destination 


under unerring electronic orders. The brain center for 


such missiles will be ty pical of the electronic systems 
developed and manufactured by Arma Corporation. 

In close collaboration with the Armed Forces 
since 1918, and more recently with the Atomic 


Energy Commission, Arma has contributed much 


in basic research, design, development and manu- 
facture to the advancement of electronic and electro- 
mechanical weapon control, navigation, and other 
precision remote control systems. There is every 
reason to believe that engineering background and 
techniques—first used successfully in these devices 
will see widespread industrial applications. Arma 


Vineola, N. # 


Subsidia -y of American Bosch Corporation, 


Corpora ion, Brooklyn, \. Y.: 





